Desplazamientos altitudinales y características ecológicas de los abejorros (Bombues Spp.) de la Cordillera Cantábrica by Fernández Ploquin, Emile Claudia
  
 
 
UNIVERSIDAD DE OVIEDO 
Departamento de Biología de Organismos y Sistemas 
   
 
 
Programa de Doctorado: “Biología aplicada a la sostenibilidad de recursos naturales 
(Mención de calidad)” 
 
 
 
 
“ Desplazamientos altitudinales y características ecológicas de los abejorros 
(Bombus spp.) de la Cordillera Cantábrica” 
 
 
“Elevational shifts and ecological traits of bumblebee (Bombus spp.) 
assemblages of the Cantabrian Range” 
 
 
 
 
 
TESIS DOCTORAL 
 
 
 
 
 
Emilie Claudia Fernández Ploquin 
Oviedo 2013 


!"#$%&'(! )%! $(%)*+%,*-&! .(! (/'%! 0(/*/! "1,'1$%)! 2(! .*/3$#'%.1! .(! #&%! 4(,%! .()!5$16$%7%! 89(:($1! ;,21%<! .(! %=#.%/! >$(.1,'1$%)(/! >%$%! )%! 31$7%,*-&! (&!*&:(/'*6%,*-&!=!.1,(&,*%!.()!5$*&,*>%.1!.(!?/'#$*%/!@$(3A!B5CDECFGHA!!
!!!!!!! !!!!!!!!!!!!!! !!!!!!!!!!!!!!!! !!!I/'(! '$%4%J1!(/'#:1! 3*&%&,*%.1!>1$!()!>$1=(,'1!KLMNCCOEPPQCN!.()!R*&*/'($*1!.(!K*(&,*%!(!S&&1:%,*-&T!L14*($&1!.(!I/>%U%A!!
!!!M%! *&:(/'*6%,*-&! >$(/(&'%.%! (&! (/'%! 0(/*/! "1,'1$%)! /(! 2%! .(/%$$1))%.1! (&! ()!"(>%$'%7(&'1!.(!B*1)16V%!.(!;$6%&*/71/!=!9*/'(7%/!.(!)%!W&*:($/*.%.!.(!;:*(.1A!!
!
! "!
#$%&'%&()#$%&'%*+$(!!!,-.,+'#*/*'%&$(0000000000000000000000000000000000001112!.'(3/'%000000000000000000000000000000000000000011""!-'%'.,4!*%&.$+3#&*$%0000000000000000000000000000000001"5!! !"#$%&'()(
"#$%&'%''!()$$#*+,-!.)$)/'*+01,+)*!12,'3!#4.+&&!5.+2,5!+*!$)*,1*'!13'15!)2!
*)3,.'3*!641+*000000000000000000000000000000001112"!
( !"#$%&'(*(
7.+(.!54'(+'58!,31+,5!9','3$+*'!,.'!':,'*,!)2!31*/'!5.+2,5!+*!3'54)*5'!,)!
(&+$1,'!(.1*/';<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<000000000000000000066!
( !"#$%&'(+(
=','3$+*+*/!.1%+,1,!5#+,1%+&+,-!)2!$)#*,1+*!%#$%&'%''5>!1!%15'&+*'!1443)1(.!
2)3!,'5,+*/!,.'!+$41(,!1*9!(&+$1,'!(.1*/'!)*!54'(+'5!43'5'*('!1*9!
9+5,3+%#,+)*0000000000000000000000000000000000056!
( !"#$%&'(,(
?13+1,+)*!+*!,3)4.+(!*+(.'!@+9,.!1*9!)A'3&14!+*!%#$%&'%''!155'$%&1/'5!1&)*/!
1*!'&'A1,+)*1&!/319+'*,>!+$4)3,1*('!)2!54'(+'5!3+(.*'55!1*9!&+2'!.+5,)3-!
,31+,50010000000000000000100000000000011000000111"72(-'%'.,4!+*(#3((*$%0000000000000000000000000000000001111"82!#$%#43(*$%'(00000000000000000000000000000000000001"25!.'9'.'%#'(0000000000000000000000000000000000000011":2!,;;'%+*<000000000000000000000000000000000000000111"="!
!
!"#$%&'()(&*+,-.
! "!
#$%#&'()*)'+,-.!
(/01! 234/0! 5/0! 26010! 076568! 069:! 68! ;6869/5:! 78! 5/9;3! <93=603>! ?/9/! @A:! 65! @6B39!96=76943!069C!018!474/!65!46!234/0!5/0!<69038/0!D76!E6!143!=383=16843!/!53!5/9;3!46!6026!<691343>!F6!/<9684143!@7=E3!46!23430!G3032930:!83!0H53!68!53!<93I60138/5!0183!2/@J1K8! 68! 53! <69038/5>! &6046! 576;3:! 83! E/J9A/! 556;/43! E/02/! /D7A! 018! G76029/!/L74/!L!/<3L3!=3802/826M!/0A!D76!602/!26010!2/@J1K8!60!68!</926!G76029/>!'8!<91@69!57;/9:!@1!4196=239!46!26010:!*38=E3!-J603:!@6!413!5/!3<3927814/4!46!4/9!530!<91@6930!</030!68!5/!18G6021;/=1H8>!*C0!2/946:!=38I1H!68!@A!</9/!556G/9!/!=/J3! 6026! <93L6=23:! D76! 60<693! E/J69! 460/99355/43! =38! KN123>! ,68;3!@7=E3! D76!/;9/46=6956O! 46046! 530! <91@6930! 4A/0! 46! =/@<3! E/02/! 070! J9155/8260! 146/0! L!6N<51=/=13860:! </0/843! <39! 234/! 5/! /L74/! D76! @6! E/! <9602/43! </9/! <3469!460/99355/9! 602/! 26010>! P! <39! D7K! 83:! 2/@J1K8! <39! 96460=7J919@6! 7830! J1=E30!<657430!L!I/0=18/8260!D76:!018=69/@6826:!878=/!1@/;18K!D76!4/9A/8!</9/!2/823>!Q30K! *>! F69969/:! @1! =34196=239>! .7! =/</=14/4! 46! 29/J/B3! L! 46! 1@<51=/906!=3@<562/@6826! 68! 65! <93L6=23! 234/GA/!@6!/03@J9/8M! 018!474/:! 07! 18=39<39/=1H8!07<703!78/!@6B39/!0702/8=1/5!68!5/!=/514/4!465!29/J/B3>!P!<39!07<76023:!5/!</=168=1/!18I1812/!</9/!6N<51=/9@6!L!/L74/9@6!/!460/99355/9!530!@/870=91230!L!65!96023!46!5/!26010>!P!<39!530!C81@30:!E/02/!65!I18/5>!.1!83!I769/!<39!#@/51/!.6;79/:!/!602/0!/5279/0!<93J/J56@6826!602/9A/!234/GA/!@3516843!L!68=/<075/843!@76029/0!</9/!/8C51010!46!10H23<30!602/J560>!#@/518/:!R83!0K!<39!43846!6@<6S/9T!*6!E/0!/=3@</U/43!/5!=/@<3:!016@<96!46!J768!E7@39!L!=38! ;/8/0! 46! 29/J/B/9! /! <60/9! 465! =/80/8=13>! ,34/GA/! @6! 9A3! /5! 96=394/926!479@16843! 68! @6413! 465! J96S/5>! P! 2343! 65! 29/J/B3! 46! 5/J39/23913O! E/0! <60/43:!@35143:!68=/<075/43!L!G76523!/!<60/9!2343!53!D76!06!@6!1J/!3=79916843!VW7K!E/J9A/!E6=E3! 018! 27! /L74/! L! 6I1=/=1/X>! Y3! @6B39! 46! 2343:! 5/! 038910/! L! 65! =3802/826!3<21@10@3!R$9/=1/0T!(38! Q3/D718/:!@1! Z=3@<1[! 46! 26010:! E6! =3@</92143! =/01! 23430! 530! </030! 46!602/! 26010! \=/@<3:! 0/5/:! =79030! 46! 43=239/43:! =38;96030]^>! '5! <91@69! G69/83! 46!
!"#$%&'()(&*+,-.!
!"!

!"#$%&'()(&*+,-.
! "!
`=! *,!^=)6%&.)2,2! 2%! B1)&*)=+! Y`.-0-),]! -0=0-F! ,! ?,6%! S08*.0='! 8=! +&,=! )=6%.1)+,20&! :!=,18&,*).1,'!,*!E8%!1%=+0!E8%!,+&,2%-%&!1,(<)9=!.8!(,+=F>)-0!*)<&0!E8%!(%!&%.0*6)R!(8-;,.! 282,.! .0<&%! *,! <)0*0+F,! 2%! *0.! ,<%G0&&0.3! B8.! %.182),=1%.! (%! ;)-)%&0=!.%=1)&! -0(0! %=! -,.,'! ,! /%.,&! 2%! *,! -&82,! /&)(,6%&,! %.-0-%.,a! #=2&%),! 4%=,20'!
!"#$%&'()(&*+,-.!
!"!

$'$/&.5$.%&.&-+0%($#?8!97!*$+O.[%,!@]().,!4(/7!%7!*(%@7!+:2!;)$/7!1.!(17!1(!$;$O$!$)@Z%!=K$8!014(/7!%7!7)Q.=$/+(!=(!%$=.(8!3.!(1!$1K,!$!*7=71!)71!V:(!1.(%*$%!V:(!=(O(/K$%!(1*$/!$V:K!2!%7!(1*M%!T@/$;.$1!$!*7=71R!


!!
!
!
"#$%&#'!
!
!
!"#$%"& 
! ""!
#$%&'$(!

!"#$%"& !
!"#!

!"#$%"& 
! "#!


!!
!
!
"#$#%&'!($)%*+,-).*$!
!
!
!"#"$%&'(#)$*+,-)(*#'
! "#!
$%&%'()!*&+',-./+*,&!
`J!/01?!14!<3G!HI""%SG!!O7C1@15J! 64! 69! ?74! 7?3B! =36:<46=! =7?26467?9! 40<4! 21>6?1! 1<=0! 9;1=619a!269456A8467?9J! A84! <397! 74015! 1?@657?:1?4<3! ><=4759! 98=0! <9! 401! <@<63<A6364B! 7>!9864<A31!0<A64<49!<?2!>772!519785=19!<9!C133!<9!6?415<=467?9!C640!74015!9;1=619J!<33!7>!C06=0!:6D04!0<:;15!401!;57A<A6364619!7>!9;1=619!=737?6P6?D!?1C!96419!E-<@69!14!
!"#"$%&'(#)$*+,-)(*#'!
!"#!

!"#$%&'#(')*+$&,$'"#$#-&+&.)-*+$()-"#$*/$*$%0#1)-')2#$'&&+$'&$#2*+3*'#$/%#-)#/$

!"#"$%&'(#)$*+,-)(*#'
! "#!

!"#$%&$&&'()*(#+"*,-)*('.',&#'(-'(-(/-'&(',"0.(
.),+/'01"-("0'
M-')! -4! )%+! +H076.+'! -5! 0.)+10)*-5'! *5! '6+,*+'! 2*')1*3&)*-5'! 052W-1! 03&5205,+'!,-11+.0)+2!?*)%!1+,+5)!,.*70)*,! )1+52'!,-11+'6-52! )-!'6+,*+'!?%-'+!2*')1*3&)*-5'!01+!7-').G!.*7*)+2!3G!,.*70)+(!-1!-1/05*'7'!)%0)!01+!%*/%.G!7-3*.+!0)!'-7+!')0/+!-4!)%+*1!.*4+!,G,.+!8+9/9(!:017+'05!+)!0.9!"###(!$*5/.+G!+)!0.9!;<<#=9!E&,%!*'!)%+!,0'+!-4!
!"#"$%&'(#)$*+,-)(*#'!
!"#!

!"#"$%&'(#)$*+,-)(*#'
! "#!
$%&'!&%!(!)*+&(,-!./%012%3!+&!(14!"5567!(3)!(!81*9(&*8!2:+8*(1*;(&*%3!.<*11*(92!+&!(14!"55=>!"55?74!!!
.),+/'0/0)"12'34"'5%#)%6$(%#'7%#8"'

!"#"$%&'(#)$*+,-)(*#'!
!""!
!
#$%&'(!)*+*!,-./0-!1$23'$/&3$.4!.5!/&6/-(/((!27(8$(2!'$894(22:!8.;('$4%!39(!<4.=4!403&'0-!'04%(!.5!/&6/-(/((2*!>9(!8.-.&'!280-(! $41$803(2!27(8$(2!'$894(22*!,'$12!0'(!.5!(?&0-!0'(0!@0/.&3!A++:BBB!<6"C*!D(1'0=4!5'.6!E$--$062!@+FFGC*!
!
#$%&'(! )*"*! H! =.'<('! .5! ./' )"$$"0)$(0:! 0! 8.66.4! 041! =$1(27'(01! 27(8$(2:! 7.--$403$4%! 04!$45-.'(28(48(!.5!1"#)%,$"%'#(2$%*!I9.3.%'079!/J!K0;$1!H-;0'(L:!=$39!7('6$22$.4*!
!"#"$%&'(#)$*+,-)(*#'
! "#!


!"#"$%&'(#)$*+,-)(*#'!
!"#!
!$%&'()! *+,+! -./)00%/)! %1.&)! 23! /4)! 5.6/.7(%.6! 8.6&)! 9:4)! ;%<%70)! =.(/4>! ?@-@>!4//ABCCD%<%70)).(/4+6.<.+&2DCE!.6F!<21)!23!/4)!<.1A0%6&!<%/)<>!F21%6./)F!7G!A.</'()<!.6F!<4('70.6F<!9H42/2&(.A4<!7G!=1%0%)!$+!H02I'%6E+!
!$%&'()! *+#+!:)1A)(./'()!.621.0%)<! 91).6<E! %6! /4)!</'FG!()&%26!7)/J))6!KLMN!.6F!"NNO!()0./%D)!/2!/4)!1).6!32(!KLONPLN+!8)F(.J6!3(21!Q0D.()R!)/!.0+!"NNL+!
!"#$%&'
(#'%')*+&
,)-*$%&) ($./%'0#
!"#"$%&'(#)$*+,-)(*#'
! "#!


21("-#.'54!$%)!6*&0!3,*2!,+!(%&'!'(./8!&'!(,!&09)'(&3*()!(%)!4,2)!,+!)-,2,3&-*2!*0/!2&+)!%&'(,48!(4*&('!&0!/)()46&0&03!'1)-&)'<'1)-&+&-!4)'1,0')'!(,!-2&6*()!7*46&03!,9)4!(7,!/)-*/)'! &0!6,0(*0)!*4)*'!,+! (%)!D*0(*54&*0!E*03)!=D%*1()4!H;!B&3:! @:#?:!B&4'(;! 7)! )'(&6*()/! (%)! 4)2*(&9)! -%*03)! &0! (%)! 2,-*2! -2&6*(&-! -,0/&(&,0'! *(!7%&-%!)*-%! '1)-&)'! ,--.44)/! 5)(7))0! (%)&4! %&'(,4&-*2! =HGII<HGIG?! *0/! 4)-)0(! =">>F<
!"#"$%&'(#)$*+,-)(*#'!
!"#!



!"#"$%&'(#)$*+,-)(*#'
! "#!
!
$%&'()! *+,+! -%.&(./! 0123%4&! 51)! 267)85%9)0! 51.5! .()! 05':%):! 51(2'&12'5! 51%0! 51)0%0! .4:!0'//.(;!2<!<%)=:!0'(9);0!.882(:%4&!52!51)%(!8245(%6'5%240!52!).81!81.>5)(+!-.(?)(!.((230!%4:%8.5)! 51.5! 6251! :.5.6.0)0! 3)()! '0):! <2(! 51.5! 0>)8%<%8! 267)85%9)@! 31%=)! >.=)! .((230!%4:%8.5)!51.5!24=;!24)!2<!51)!:.5.6.0)0!3.0!'0):+!!


!!
!
!
!
!
!
"!
!"#$%&$&&'()##"*+,-'
.)#)/&*+01,+)*'12,&3'
"4.+%%'5.+2,5'+*'#)*,1*&'
13&15')2'*)3,.&3*'641+*''
!
!
!
!
!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
$%&'()*+&$(%!

! X32!926>!;/-7=!52-?-34F!9-44-7=!58-0!=31!-7!6<2!H76P4/.=/!>3@!83?/!->1625375!/:646=-:34F! /?64<5-6732@!37.!:670/2?35-67! ->14-:35-670I!&8-0! -0! /01/:-344@! 52</! 962!5860/!01/:-/0!P860/!161<435-67!.@73>-:0!30!P/44!30!:6>><7-5@!052<:5<2/!05267=4@!-794</7:/! H/@! /:646=-:34! 126:/00/0! 30! P/44! 30! /:60@05/>! 0/2?-:/0! 5835! ;/7/9-5!06:-/5@!0<:8!30!1644-735-67!AG/=437.!/5!34I!DEERF!B6550!/5!34I!DE#EMI!&8-0!-0!58/!:30/!69!;<>;4/;//!01/:-/0!A2"#-.1!011IMF!P8-:8!32/!:664!3.315/.F!/7.658/2>-:!01/:-/0!37.! 58<0!P/44! 3.315/.! 962! 3:5-?-5@! -7! :664! :67.-5-670!P8/2/!>605! 1644-735620! 32/!-73:5-?/!AG/-72-:8!#RTRMI!Y0!3!2/0<45F!58/@!32/!58/!>605!->1625375!1644-735620!35!58/!01/:-34! :67.-5-670! 56! P8-:8! 58/@! 32/! 3.315/.! 0<:8! 30! >6<753-7! /:60@05/>0!AS-7=83>!37.!(2587/2!#RRLMF!;<5!3406!-7!5/>1/235/!2/=-670!A'-:H/550!/5!34I!DEELMI!
!"#$%&'()(!
!"#!

*4(35&6$&1%#%./=!@)3)7'!)129)73)!0%44)0'0!'(-'!3.2*-'23!3+792'2+70!27!'()!&)42+7!-&)!3(-74274!-0!3.2*-')!9-'-!6&+*!*)')+&+.+423-.!0'-'2+70!0(+80!'(-'!')*:)&-'%&)!27!'()! &)42+7! (-0! &20)7! /5! 1#4! >=B]<! 0273)! OIG>! '+! 9-')! ;J^<<! #>>G,! _.1-&)K! )'! -.=!
!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! ""!

OPQRSTPL!PUV!ORQWXVM!
!"#$%&'(")'&*+$&'*,-.(+/&$)'(/+&&
Q-)!+/*,:!C3+!2311.),!0*/!?0+/4:! .9! /-)!P+/*1.3+!1)=.09!0B! /-)!Y39/3>1.39!S39=)!5U(!M@3.9Z!E.=!6'6&'!Q-)!+/*,:!31)3!3@@10H.?3/)4:!)H/)9,+! B10?![#'7\["']°!U! /0![']\!<'6°`3D!39,!E)19a9,)D!6%7<&'!V*)!/0!
!"#$%&'()(!
!"#!


!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
$%&'($)%!*+*,-*.,-,/01!2'$*3,43! ,45,+,5(*-&!6%$%!)*(37/!6,/7!*!7*45!4%/!*45!8'&/!'9! /7%8! 6%$%! )'--%)/%5! 9'$! ,5%4/,9,)*/,'4! ,4! /7%! -*.'$*/'$01! :%! ,5%4/,9,%5! *--!.(8.-%.%%&!/'!/7%!&;%),%&!-%+%-!*45!5%/%$8,4%5!/7%,$!)*&/%!*45!*.(45*4)%1!!!!
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
" ""
""
"
"
"
"
"
"
"
"
"
"
"
"
" "
"
"
"
"
"
"
"
"
"
"
"
"
"
"
#
#
#
#
#
#
#
#
#
#
#
#
# #
"
"
"
"
"
"
"
"
"
"""
"
"
"
"
"
"
±
Km
0 100
Iberian
peninsula
Asturias province
!
!
!
2,3($%! <1! =')*/,'4! '9! &*8;-%! &,/%&! ,4! /7%! >&/($,*4! ?%3,'4! '9! /7%! @*4/*.$,*4! ?*43%! AB:!C;*,4D1!2,--%5!&E(*$%&!,45,)*/%!&,/%&!&*8;-%5!,4!<FGGH<FGF!A&!I!JFD!*45!/$,*43-%&!$%9%$!/'!&,/%&!&*8;-%5!,4!KLLMHKLLF!A&!I!K<D1!N;%4!&E(*$%&! ,45,)*/%!&,/%&!&*8;-%5!,4!.'/7!<FGGH<FGF!*45!KLLMHKLLF!A&!I!""D1!
!"#$%&'()(!
!"#!
!"#$%#&'()*+$,#%*$+'

-#&(.&#$%)*+'#*/'+$#$%+$%(#&'#*#&0+%+'

!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
µ
!"#$%&'()(!
!"#!

DZ[\]I[!
?)! /&8$@+! 9^4L! -;)/(5)*-! ,C! A85A.)A))-! (*! +@)! -)/,*'! 1L22_OL2246! ;)%(,'7!%);%)-)*+(*$!L9!-;)/()-7!&$&(*-+!+@)!9L:`!C%,5!L`!-;)/()-!+@&+!0)%)!/&8$@+!(*!+@)!C(%-+! 194##O94#46! ;)%(,'! 1I&A.)! 9>96>! E..! A85A.)A))! -;)/()-! -&5;.)'! (*! +@)! C(%-+!;)%(,'!0)%)!&.-,! /&8$@+! (*! +@)! -)/,*'!,*)!)J/);+!*+( ,#&-.-7!*+(/&-%#&01&'2! &*'!*+(
0.,,.3#4.->! a*! &''(+(,*7! -,5)! -;)/()-! -8/@! &-! *+( 3.025.-6( *+( '.5&'#%.-6( *+(
"7$48'.36(*+(384%208,#6(*+(-.9%&''#4&.-!&*'!*+(24&:$&0%#%.-!0)%)!-).',5!/&8$@+!(*!L22_OL224!&-!+@)B!&.%)&'B!0)%)!(*!94##O94#4!1I&A.)!9>96>!
!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
!"#$%&'(#)()"&('*&+,&'(-&.&-(
$!%&%'(!&)!**!+,-./-+! /0.1-'+-2!%3-/1!'4502'0.-!/0!%3-!+-.&02!1-('%/6-!%&!%3-!)/1+%!,-1/&27!83/(-! *9! +,-./-+! 2-.1-'+-2! %3-/1! '4502'0.-! )1&:! %3-! )/1+%! %&! %3-! +-.&02!,-1/&2;!<&8-6-17! %3-+-!2/))-1-0.-+!8-1-!&0(=! +/>0/)/.'0%! )&1!23+ /.0"4.#! ?$@AB$C!



! !"#$%&!'
('(!")*
+,&!%&*
+-.!#--
/0$,-&1
!)2!$,3
$%&$&&
!14&50&
1!#*6!&
%&7#-0)
*#%!1.0
2-1!80*!3
&-/&19!
$&-:&&
*!';<<
=';<;!
#*6!>?
?@=>??
;!83&#
*!A!BC9
(!
!"
#$
%#
&'
(
)*
+,
#'
-#
*
+.
/
D'
0
)1
'
0
)2
'
3
#4
*
'#
-#
54
.%
)*
'
2)
6
#7
'8
),
*
9
47
:'
;
"
"
#7
'8
),
*
9
47
:'
<
-#
54
.%
)*
4-
'#
=.
#*
.&
'
!
"#$
%&
&%
'
()
%*
#E #
B.)/-!
8'<F!?9
!
8;F!?9!
===!
===!
===!
===!
!
"#+
,-
*.
(,
$/
,-
0#E #
G)*+!
8>F!?9!
8'F!?9!
===!
===!
===!
===!
!
"#1
2-
.2
-%
'
#
G)*+!
8'H>F!@
H9!8
I<F!'@9
!=J>
>(@!A!'
IH(<!KKK
!
=<(?!A!I
'(<!KKK !
=@('!A!'
J;(?!
='L(<!A
!';I(;!
K !
!
"#1
%'
0&0
*#
M&60,3
!
8''F!'>
;9!
8LF!>'9
!=>
LI('!A!
@H('!KKK
!=
''?(J!A
!<J(L!KK
K !
J@H(J!A
!>;;(J!
KKK !
@>'(>!A
!>@?(?!
KKK !
!
"#1
34
)2
-%
'
#E #
B.)/-!
8LF!>9!
8IF!'9!
===!
===!
===!
===!
!
"#0
),
54
,$
.(
.%
*!E# #
M&60,3
!
8HF!L9!
8IF!'9!
===!
===!
===!
===!
!
"#6
2)
,&
&%
*#
B.)/-!
8I?F!H@
9!8'
'F!'>9!
<<(I!A!
;@(L!KKK
!
=L'J(I
!A!'<L(
>!KKK !
>?I(;!A
!';(<!KK
K !
<>'(I!A
!'@?(>!
KKK !
!
"#&
(,
*%
*!E #
B.)/-!
8;F!?9!
8HF!?9!
===!
===!
===!
===!
!
"#&
(4
07
(-
0%
*#
B.)/-!
8<LF!'J
H9!8
'LF!>>9
!>;
'(J!A!'
??(L!KKK
!J
@?(>!A!
H>'(H!K
KK !
L'(@!A!
>@'(<!K
KK !
=J>;('
!A!H@?(
>!KKK !
!
"#&
%$
2-
%'
#
B.)/-!
8;>F!>'
H9!8
I?F!IH9
!I;
J(I!A!'
>?('!KKK
!>
J>(>!A!
I<;(H!K
KK !
>@I(H!A
!>'I(L!
KKK !
=I(?!A!H
@'(J!
!
"#'
,*
2'
,&
(*
#
M&60,3
!
8;<F!<'
9!8>
LF!'J9!
L@('!A!
;I(;!KKK
!
LH>(;!A
!'@@(I!
KKK !
='(?!A!'
H(H!
=L>L(?
!A!'@>(
@!KKK !
!
"#'
2)
.0
$2
&(
#
M&60,3
!
8''F!'J
9!
8HF!L9!
=>I?(?
!A!J;(@
!KKK !
'@<(L!A
!LI(I!KK
K !
=I>(J!A
!<;(><!
KKK !
=>?L(;
!A!'?J(
>!KKK !
!
"#'
%$
07
%*
#E# #
B.)/-!
8HF!>?9
!
8IF!L9!
===!
===!
===!
===!
!
"#'
%*
$2
-%
'
#
M&60,3
!
8LJF!>>
9!8I
?F!'?9!
@'@(<!A
!'>'(H!
KKK !
L'(J!A!
JI(<!KKK
!
>J<('!A
!'H<(J!
KKK !
>??(;!A
!'J@(>!
KKK !
!
"#4
(*
$%
2-
%'
#
G)*+!
8''LF!'
L9!
8IIF!@9
!=
';(@!A!
;J(?!KKK
!
='L(;!A
!>I(;!KK
K !
>'?(@!A
!>@'(L!
KKK !
=>H?(L
!A!><?(
;!KKK !
!
"#4
-(
.2
-%
'
#
B.)/-!
8JJF!';
9!8>
<F!'H9!
I;L(L!A
!'J;(;!
KKK !
H>(J!A!
L@(J!KKK
!
>'L(L!A
!;;(<!KK
K !
='LL(J
!A!'IL(
?!KKK !
!
"#-
%7
,-
(-
0%
*#
M&60,3
!
8IHF!'?
I9!8
'HF!';9
!'?
<(?!A!@
H(<!KKK !
H>;(?!A
!JJI(@!
KKK !
>>(;!A!
'@;(@!K
K !
=I<@(L
!A!J@H(
<!KKK !
!
"#-
%7
,-
(.
%*
#E# #
G)*+!
8'@F!H9
!
8@F!I9!
===!
===!
===!
===!
!
"#*
0$
1,
&00
#
B.)/-!
8JLF!''
<9!8
'>F!>'9
!='H
J(H!A!'
?@(L!KKK
!=I
H(I!A!'
I>(I!KKK
!
=@J(I!A
!'>'(J!
KKK !
=I;(;!A
!'<?(?!
KKK !
!
"#*
2-
2,
,)
*0
*#
B.)/-!
8'?>F!I
>@9!
8';F!>@
9!=;
;(<!A!'
>H(L!KKK
!>
>L(@!A!
'LL('!K
KK !
=''L(>
!A!>II(
?!KKK !
=I>'(@
!A!>;<(
'!KKK !
!
"#*
%8
.,
--
()
,%
*#
E #
G)*+!
8JF!I9!
8>F!I9!
===!
===!
===!
===!
!
"#*
3&
9(
-%
'
#
M&60,3
!
8HLF!';
9!8
'LF!;9!
'?;(;!A
!'I>('!
KKK !
I(H!A!I
(J!KKK !
=J'(@!A
!>@>(<!
KKK !
=>>(L!A
!I'<(L!
!
"#.
,-
-,
*.
-0
*#
M&60,3
!
8'<;F!>
@<9!
8IJF!>;
9!=@
I(L!A!'
L@(H!KKK
!
;('!A!'
?(>!KKK !
='(H!A!>
<?(<!!
>(I!A!>
;H('!
!
"#:
%-
;&,
)0
0#
B.)/-!
8JLF!H'
9!8'
<F!'?9!
I'J('!A
!LL('!KK
K !'
'J'(J!A
!>HJ(<!
KKK !
=L;(@!A
!'H;('!
KKK !
='>>;(
L!A!>;<
(L!KKK !
N)OF!N)
GP!*,3
$&/!)2!0
*60706,
#%1!#*6
!%)5#%0-
0&1!0*!-
.&!20/1-
!#*6!1&
5)*6!4
&/0)6F!/
&14&5-0
7&%Q(!E !
.=-&1-1!
:&/&!*
)-!4&/2
)/3&6
!$&5#,1
&!*,3$
&/!)2!0*
60706,#
%1!:#1!
$&%):!
-&*!0*!#
-!%&#1-!
)*&!4&
/0)6(!B0
+*0205#
*5&!%&7
&%1!#/&
!$#1&6!
)*!)*&
=1#34%
&!.=-&1-
1P!K<#R!
?(?JS!K
K<#R!?(?
'S!KKK<
#R!?(??
'(!!
D!B.)/-
P!T<!33
S!3&60,
3P!<=;!
33S!%)
*+P!U;!
33(!V#
-#!6&/0
7&6!4/0
3#/0%Q
!2/)3!W
$&1)!8'
;;>9(!!
!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
!
$%&'()!#*+*!,-./0-1!-2!)0)341%-540!6%71(%8'1%-5!-2!8'980)8))!7/):%)7!;2"#-.1!7//*<! %5!1=)!#>??@#>?>! ;&()A! 8-.)7<! 456! +BBC@+BB>! ;D=%1)! 8-.)7<! /)(%-67*! ,-.)7! %56%:41)! 1=)!%51)(E'4(1%0)!(45&)!-2!1=)!6414!456!1=)!/-7%1%-5!-2!1=)!9)6%45!;6-1<F!D=%7G)(!0)5&1=!H!#*I!JKF!-'10%)(7!4()!/0-11)6!%56%3%6'400A*!
!
!"#$%&'(#)()"&(*+,,-$.)/(0&1&0(
L0)341%-5!D47!=%&=0A! 7%&5%2%:4510A! ()041)6! 1-! 1=)!/(%94(A!KMN!4.%7! ;%*)*F!KMN#<! %5!8-1=!#>??@#>?>!;3#FC>!H!#OC*>F!4+!H!B*O?F!5!P!B*BBB#<!456!+BBC@+BB>!;3#FI+!H!#QB*CF!
4+!H!B*C#F!5!P!B*BBB#<F!8'1!5-1!40-5&!1=)!KMN+!%5!)%1=)(!-2!1=)!1D-!71'6A!/)(%-67!;400!5!R!B*BI<*!S=%7!7'&&)717!1=41!9':=!-2!1=)!34(%41%-5!%5!8'980)8))!477)9804&)7!%5!)4:=!/)(%-6!D47!6')!1-!6%22)()5:)7!%5!1=)!)0)341%-5!41!D=%:=!7/):%)7!-::'(()6!%5!1=)!6%22)()51!749/0%5&!/)(%-67*!T5!#>??@#>?>F!1=)()!D)()!7%&5%2%:451!6%22)()5:)7!%5!KMN!-(6%541%-5!7:-()7!8)1D))5!)0)341%-57!7'&&)71%5&!4!:0)4(!6%71%5:1%-5!%5!7/):%)7!
!"#$%&'()(!
!"#!

!
!

!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
!
!
!
$%&'()! *+"+! ,-./0-1! 2-3/4(%5&! 16)! 789! :2-():! ;-(! :43/0)<! :%1):! 41! 0-=)(>! 3)<%'3! 45<!'//)(!)0)?41%-5:!%5!*@AAB*@A@!C4D!45<!EFFGBEFF@!CHD+!,-.):!=%16!16)!:43)!0)11)(!<-!5-1!<%;;)(!:%&5%;%24510I+!
!"#$%&'()(!
!""!
!
!
#$%&'(! )*+*! ,(-./$0(! .1&23.24(! 56! 1&71-(1((8! %'5&9(3! 1:! /;($'! /52%&(! -(2%/;! .4'588!(-(0./$528! $2! /;(! )<==>)<=<! ?.@! .23!ABBC>ABB<! ?1@! 9('$538*! D.-&(8! .'(! 8/.23.'3$E(3! /5!)BBF! /5! ;575%(2$E(*! G8/('$8H8! '(9'(8(2/! .-/$/&3$2.-! '.2%(8! $2! I;$4;! /;('(! I('(! 25!8.79-$2%!8$/(8!?8((!/(J/!65'!3(/.$-8@*!!
!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
!"#"$%&'(%"$)'$*)+,(%$-(%"$)+.+$(/)

! !"#$%&!'
()(!*+,
,#-.!/
0!12&!3+
,$&-!/
0!45&67&
4!#1!&#6
2!&%&8#
17/3#%!-
#39&!73
!12&!07-
41!:';<
<=';<;
>!#3?!4
&6/3?!
:)@@A=
)@@;>!
5&-7/?
4B!12&!3
+,$&-
!/0!
45&67&4
!5-&4&3
1!/3%.!
73!12&!
4&6/3?
!5&-7/?
!:6/%/3
7C739!4
5&67&4>
!#3?!12
&!3+,$
&-!/0!4
5&67&4!
5-&4&3
1!73!12&
!07-41!5
&-7/?!1
2#1!D&
-&!&E17
361!$.!
12&!
4&6/3?
!:&E173
61!45&6
7&4>(!F&
-6&31#9
&4!:G>
!/0!45&
67&4!73
!12&!)@
@A=)@@
;!#44&,
$%#9&4!
12#1!2#
?!6/%/3
7C&?!$&
1D&&3!
12&!07-4
1!#3?!4
&6/3?!
5&-7/?
B!
45&67&4
!5-&4&3
1!73!$/
12!5&-7
/?4!:&4
1#$%742
&?!45&
67&4>!#
3?!5-&
4&31!73
!12&!07-
41!5&-7
/?!12#
1!D&-&
!&E1736
1!$.!12
&!4&6/3
?!:&E17
361>B!#3
?!6/%/3
7C739!
45&67&4
!#$+3?
#36&!#-
&!#%4/!4
2/D3(!
H&#3!I
!*J!:-#
39&>(!
! ! ! !!
"
#$
%&
!'
(
)
*
+,
!#
-!.
/
+0
1+
.!
2#
&#
'
13
1'
4!
./
+0
1+
.!
5
6$
1'
0$
!!
./
+0
1+
.!
2#
&#
'
13
1'
4!
./
+0
1+
.!
78
9!
5
.$
%*
&1
.:
+;
!
./
+0
1+
.!
78
9!
5
6$
1'
0$
!.
/
+0
1+
.!
78
9!
<
*
(
'
;
%'
0+
!
#-
!0
#&
#'
13
1'
4!
./
+0
1+
.!
78
9!
!
=
.$
!
>
'
;
!
!
!
!
!
!
!
K/D&-!
<(A!I!'
(L!:AB!'
'>!
L(@!I!'
(<!:MB!<
>!'
(<!I!'(N
!:@B!M>!
N(N!I!'
(<!:)B!L
>!)
A('!I!)
L(M!
LL(O!I!
))(A!
O'(L!I!
)'(L!
<(O!I!'
(A!
H&?7+,
!')(
'!I!N(;
!:''B!'A
>!'@(
)!I!O(@
!:LB!'A>
!)()
!I!)(@!:
@B!N>!
L()!I!)
(M!:NB!'
@>!
)O()!I!
)@(M!
AN(N!I!
)@(O!
N;('!I!
)@()!
;('!I!N
(<!
P55&-!
'@(O!I!
N(O!:OB!
'<>!
''(@!I!
)(M!:AB!
'N>!
M(<!I!)
(N!:@B!<
>!)(
O!I!'(<
!:'B!L>!
MN(A!I!
)O(O!
LO(L!I!
)O(<!
)O(A!I!
'<(O!
'A(A!I!
<(O!
!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!
!

!
-KL<MLLKNE!

!"#$%&'()(!
!"#!

!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!

23+*%44%1*4'1:!23+1"4"%%&1'1:!23+/.0"4.#!*()!23+/)5'6)4'.1!8J/'.%/(!*()!H*36$..!<==":!J/'.%/(! ,-! *.9! <==Q:! J/'.%/(! ,-! *.9! <==O)?! 0,5/+,! %.$71-.A!+/3,! *0'()*(-! *&-,3!-@/!),5*),%:! %2,5$*..A!*-!+,)$'+!*()!1$71,3!,.,6*-$/(%9! T(!5/(-3*%-:! %2,5$,%! -1*-!@,3,! 23,6$/'%.A! 5/++/(! $(! -1,! %-')A! 3,7$/(! *3,! (/@! .,%%!@$),%23,*)9!M/%-! /&!-1,%,! %2,5$,%! @,3,! +,)$'+! *()! ./(7E-/(7',)! %2,5$,%! %'51! *%! 23+ 17/8)4.#:! 23+

!"#$%&'()(!
!"#!

!"#"$%&'()*'"&+",+-.#-/%-%%+0"##.&'*'%1+
! "#!


!!
!
!
!
!
!
"!
!"#$"%&'($#(&)%*+,#*&%
-(*(+.#/(%*"(%(0*(/*%12%
+,/3(%&"#2*&%#/%+(&'1/&(%*1%
$4#.,*(%$",/3(5%
!
!
!
!
!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! ""!
#$%&'()*%#'$!

!"#$%&'()(!
!"#!

!
!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! "#!
$%&'()%*!%+,!$'&-.,/!
!"#$%&'(")&*+$&,#-,.),))&$*"*&

/)'01+')&2*3(*,.)'4&56*+7)&(+&.15*.&5.(-*"(5&'0*5)&*+$&).)2*"(1+*.&'6(8"'&
,)"9))+&'"#$%&0)3(1$'&01!1376J;714!3N1:613X!913N8C31!78!91K68C;<!:<6J;71!:5;CK1!;3!:5;CK13!6C!751!<8:;<!:<6J;76:!:8C46768C3!;7!Q56:5!;!3N1:613!8::29914!H17Q11C!751!7Q8!3724D!N196843P!;3!Q1<<! ;3! 356I73! 6C! 3N1:613! 2NN19! ;C4! <8Q19! H82C4;9613P! J1;C! 1<1G;768C! ;C4!
!"#$%&'()(!
!"#!

!
!
!
!
!
!
!
!
!
!
M):69$!@.B.!?'2!*3!(4$!-(68<!9$:)*+!-4*7)+:!(4$!%*0'()*+!*3!(4$!-'12%)+:!%*0'%)()$-!)+!5*(4!BS##TBS#S!'+8!@AAUT@AAS.!
!"#$%&'
()(&*%"
+&%$%,"
-./+0&$/
1"$&2%
"+&-%2
3%4"-5
4%&6789
&"+:&34
%1.3.-"
-./+&62
2; 9&"-&
<=.1=&
%"1=&#5
2#$%#%
%&>3%1.
%>&/115
44%:&.+
&)?@@A
)?@?&6
B )9&
"+:&'C
CDA'CC
?&6B '9&>
"23$.+
E&3%4./
:>(&
!
"#
$
%"
&"
'#
()
*$
+ %
%
,*
-#
&%.
"#
$
%(
".
/
"0
#(
1
0"
2 %
%
,*
-#
&%.
"#
$
%/
0"
-)
/
)(
#(
)*
$
2 %
% 3/
"-
)"
4%
%
5
6
%
5
7
%
%
5
6
%
5
7
%
%
5
6
%
5
7
%
!
"#$
%&
'%
&(
)
#
DFG('&H
&?F('&& 6)ID0&;
?9&
G'F(?&H
&)G)(F&
&
6DI0&)D
9&
&)C
(;&H&C(C
I&
JF(D0&)I
()K&
)C(?&H&
C(CG& JF(D0&)I
(CK&
&)
CF@(F&H
&'G(I&
JDD)()
0&);'C(
CK&
)CG?('
&H&;F(I
&
J@;I(C
0&)';C(
)K&
!
"#*
%+
,-
-(
.#
)IDD(F
&H&)';(
;&&
6;C0&))
9&
)FIF(I
&H&?@(I
&
6F'0&))
9&
&D
()&H&C(C
F&
J@(D0&F(
FK&
G(@&H&C
(CI&
JI(?0&))
(@K&
&
??D&H&;
)(C&
JD;C('
0&);IG(
CK&
)C'@('
&H&I;()
&
JDG@(C
0&);IG(
'K&
!
"#-
/0
12
/&
1(
.#
?FI('&H
&)D'(;&
&
6@G0&)G
9&
)I@F(I
&H&@?(F
&
6)FI0&'
'9&
&@
(?&H&C(C
D&
J;(D0&)I
(CK&
G(?&H&C
(CF&
J;(D0&))
(@K&
&)
C)@(@&H
&I;(;&
J@)D(C
0&)'@'(
CK&
??'(I&H
&'?(D&
J@'I(C
0&)';C(
)K&
!
"#-
(3
%&
()
#
)C?D(D
&H&))C(
'&&
6?I0&;C
9&
)IDC('
&H&)C)(
'&
6'''0&;
C9&
&@
(?&H&C(C
F&
J;(D0&)I
(CK&
D(C&H&C
(CI&
J;(I0&);
(?K&
&)
C;G(C&H
&'@(C&
JDD)()
0&)'@@(
CK&
)CI?()
&H&;)()
&
JD;C(C
0&);IG(
'K&
!
"#)
,.
%)
,-
/.
#
);DI(G
&H&?C(C
&&
6??0&'F
9&
)DI'('
&H&D)(G
&&
6@)0&)I
9&
&D
(;&H&C(C
;&
JC(;0&)C
(GK&
F(G&H&C
(CF& J;(D0&D(
@K&
&
?@)(F&H
&;;()&
JD?D('
0&);)@(
CK&
?G)(C&H
&I@('&
JDG@(C
0&);IG(
'K&
!
"#)
(.
3%
&(
)
#
I)D(?&H
&D@()&& 6GF0&;)
9&
@;;('&H
&'C'('&
&
6''0&)C
9&
&))
(@&H&C(C
;&
JD('0)I
()K&
)C()&H&
C(CF& JG(F0&)I
(CK&
&)
CI;(@&H
&;)(I&
JDD)()
0&);)?(
CK&
)C;?(I
&H&ID('
&
J@II(C
0&)';C(
)K&
!
"#0
&/
'%
&(
)
#
DF?(@&H
&))D(D&
&
6FD0&'?
9&
))@@(@
&H&)D?(
D&&
6'C0&)G
9&
&)C
(I&H&C(C
F&
JC(F0&)I
(CK&
@(;&H&C
(CI&
JF(I0&)I
(CK&
&)
CGG()&H
&;C(I&
JD?'(C
0&);)?(
CK&
)))?(;
&H&;D(G
&
JD@@(C
0&);''(
CK&
!
"#&
(2
,&
/&
1(
.#
);DI(C
&H&));(
F&&
6;I0&)I
9&
)F))(D
&H&?'(F
&
6)CI0&)
?9&
&D
(F&H&C(C
F&
JI(?0&);
()K&
G(D&H&C
(CF&
J;(D0&)C
(IK&
&
?GG(D&H
&IG(D&
JD?D('
0&)'@@(
CK&
)CFF('
&H&II(I
&
JDG@(C
0&);;I(
CK&
!
"#.
13
$,
-11
#
)DG'(C
&H&@?(I
&&
6F?0&)'
9&
)G'C(@
&H&))'(
;&
6);)0&)
?9&
&G
(I&H&C(C
F&
J;(G0&@(
CK&
G()&H&C
(CI& J;(D0&D(
?K&
&
?GF(C&H
&'?(C&
JDD)()
0&)'@@(
CK&
??D()&H
&FF(G&
JDG@(C
0&)I;D(
CK&
!
"#.
%&
%,
,+
.1
.#
)FCD(G
&H&?C(F
&&
6)CF0&)
?9&
)G);('
&H&GC(@
&
6;G@0&'
;9&
&D
(@&H&C(C
I&
J;(D0&)C
(DK&
G(I&H&C
(CF& J;(I0&@(
@K&
&)
CGD()&H
&;I(I&
JG''(;
0&);)@(
CK&
)C)'(G
&H&;;('
&
JD;C(C
0&);''(
CK&
!
"#'
,&
&,
.'
&1
.#
FG;('&H
&))F('&
&
6)?'0&;
G9&
)CF?(D
&H&)F'(
G&&
6'D@0&'
D9&
&))
()&H&C(C
F&
JC(;0&)I
()K&
?(C&H&C
(CF&
J;(D0&)I
(CK&
&)
CF)(C&H
&'G(D&
JDD)()
0&);)?(
CK&
)C'G(@
&H&;)(D
&
JDG@(C
0&);;I(
CK&
!
"#4
(&
5-,
+1
1#
);FC(@
&H&)))(
I&&
6FG0&)?
9&
)GF'(I
&H&@)(G
&&
6I)0&)C
9&
&@
()&H&C(C
F&&
JC(;0&)I
()K&
G('&H&C
(CI&& J;(D0&D(
;K&
&
?@G(D&H
&;I(G&&
JDD)()
0&)'')(
CK&
?IF('&H
&FD()&
JD;)(C
0&)';)(
CK&
L& M%-<%
%+&3"4%
+-=%>%
>&"4%&>=
/<%:&-
=%&+52
#%4&/N&.
+:.,.:5
"$>&"+:
&$/1"$.-
.%>0&4%>
3%1-.,%
$O0&"-&<
=.1=&>3
%1.%>&<
%4%&34%
>%+-(&
2%
M%-<%%
+&#4"1P
%->&"4%
&>=/<%
:&2"Q.
252&"
+:&2.+
.252&,
"$5%>(&&
&
!"#$%&'()(!
!"#!

<'.:%!F;F;!N%',!?O!PQG!5':(%)!01!*+%!/'*%!01!*%-2%/'*(/%!?L<CG!',6!2/%&323*'*30,!&+',4%!?LMCG!.%*7%%,!BHIIJBHIH!',6!F##KJF##H!10/!%'&+!3,63536(':!)2%&3%);!P%%!*%E*!10/!6%*'3:);!!
!"#$%#&' ()*#'+,'*-#./)0'$-)12#3''
4(567'
()*#'+,'".#$%"%*)*%+1'$-)12#3''
4(867'
,+("-'%-'./( =;H!O!F;I!R! #;I!O!F;"!
,+(0-1&22.3( S;#!O!F;F!R! B;SB!O!S;#K!R!
,+(2#$45#'4.3( FI;H!O!F;S!RRR! F;=F!O!B;=!R!
,+(2.*-'./( F";T!O!S;T!RRR! H;FI!O!F;B!RRR!
,+(/&3-/&2#3( S#;S!O!F;I!RRR! K;#F!O!S;H!R!
,+(/.3*-'./( B";I!O!F;T!RR! S;"H!O!S;K!RR!
,+($'#%-'./( F=;S!O!F;"!RRR! F;=H!O!S;T!R!
,+('.5&'#'4.3( BB;H!O!F;B!R! S;IB!O!T;S!RR!
,+(34*"&244( S;K!O!F;B! B;F=!O!#;#!
,+(3-'-&&1343( B;I!O!F;S!R! S;F=!O!F;S!RR!
,+(%&''&3%'43( FS;S!O!F;=!RRR! T;"I!O!F;B!R!
,+(6.'72&144( S#;"!O!F;T!RRR! B#;S#!O!F;S!RR!P34,313&',&%!:%5%:)!'/%!.')%6!0,!0,%J)'-2:%!%J*%)*)!?U8#V!W!X!#!?,0!&+',4%GYGV!R!9!Z!#;#=A!RR!9!Z!#;#BA!RRR!9!Z!#;##B;!
'
!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! "#!
!"#$%&'(")*+"%+,-#./).0#&%#.1)#&(-(2%&+-)'"+%'.)

/#+,( )#/"#*+)3*#C! +,,3+.( )#/"#*+)3*#( *+,1#! 7A)>/A&A! *%A-%5)*&5%! +,! *4%!B)5A%'*! A+3*4! A/3&'! A/3/A&A! *%A-%5)*&5%! +,! .+1(%'*! A+3*4=C! /#+,(
)#/"#*+)3*#(45(6+*/#&)(73+*)#*C!/#+,()#/"#*+)3*#(45($4.-#&)(73+*)#*C!/#+,(+,,3+.(
"*#$%"%)+)%4,C!/#+,("*#$%"%)+)%4,( 45( )0#(6#))#&)( 73+*)#*( +,-(/#+,("*#$%"%)+)%4,( 45(
)0#(-*%#&)(73+*)#*! 7'%%!8)91%!:;D=;!84%3C! ,+5!%).4! /3(/?/(&)1!'-%./%'!B%!%'*/A)*%(!*4%!&--%5!)3(!1+B%5!1/A/*'!+,!*4%!.1/A)*/.!3/.4%!)'!*4%!:;I[!)3(!Q\;I[!]&)3*/1%'C!5%'-%.*/?%16C! ,5+A! *4%! .+11%.*/+3! +,! %/2%3?%.*+5'! +9*)/3%(! ,+5! %).4! 9&A91%9%%!'-%./%';! ^&)3*/1%'! B%5%! &'%(! 5)*4%5! *4)3! )9'+1&*%! A)>/A&A! )3(! A/3/A&A! /3!
!"#$%&'()(!
!"#!

-! ,2!(+'!($(/1!3,48!/%'/!/4&!,! ,2!(+'!2,481'!3,48!1'48(+!;S2+'%3$$&!/4&!^11,48($4!#>>#@A! L+'! ($(/1!-/22! $0! '/*+! ,42'*(!3/2! 0,%2(!-'/2)%'&! ($! `! >A?!-8A! a$(+!3,48!./,%2! 3'%'! *)(! 0%$-! (+'! 7$&5! /4&! -$)(+./%(2! 3'%'! -'/2)%'&! /2! &'2*%,7'&! ,4!R/4(/! '(! /1A! ;?CYX@A! L$48)'2! /4&! 3,482! 3'%'! 2*/44'&! /4&! ($48)'! 1'48(+B! 3,48!1'48(+!/4&!3,48!/%'/!3'%'!-'/2)%'&!($!(+'!4'/%'2(!>A>?!--!,4!P-/8'!\!;=*+4',&'%!'(!/1A!#>?#@A!H'!$7(/,4'&!($48)'!1'48(+2!/4&!3,48!-'/2)%'-'4(2!0%$-!/(!1'/2(!?>!3$%['%2!$0!'/*+!2.'*,'2! 2/-.1'&!/*%$22!2,('2!/4&!'1'6/(,$42! ,4!5'/%2!#>>C!/4&! 9#>?>! ;L/71'! #AW@A! H'! */1*)1/('&! /4/152,2! $0! 6/%,/4*'! ;TbQNT@97/2'&!%'.'/(/7,1,(,'2!;,T@!$0!-$%.+$1$8,*/1!-'/2)%'-'4(2!;($48)'!1'48(+c!,T!K!>ACCB!.!d!>A>>?B!/!K!WX!%'.'/('&!-'/2)%'2e!3,48!1'48(+c!,T!K!>ACEB!.!d!>A>>?B!/!K!WE!%'.'/('&!-'/2)%'2B!b/[/8/3/!/4&!=*+,'1:'(+!#>?>@A!
!"#$%&'
()(&*%"
+&,"$-%
.&/0&12%
&%3/$/4
53"$&16"
51.&0/6&%
"32&5+7
5,57-"$
&.8%35%
.(&9%%&1
%:1&0/6
&7%1"5$.
(&
!"
#$
%#
&'
(
)*
;+ '
,-
.
#/
0
12
'3
%$
.
#'
4
/#
15
6.
7'
'
(
)8
9+
'
,:
1%
3
;1
22
'3
%$
.
#'
'
4
/#
15
6.
7'
-
#<
'
,-
#0
"
#/
16
=
/#
'
#<
$#
&&
7 '
-
>3
?=
#'
2#
3
?6
.
'
,0
0
7'
< '
@
%3
?2
>1
5
%3
?'
'
,0
?'
$0
A8
7'
< '
@
%3
?'
1&
"
#$
6'
< '
!
"#$
%&
'%
&(
)
#
=('&>?)
(@A&)(@B
&CDE@F
G&
@(@&>?'
(HA&'(IB
&CDE@F
G&
???&
DD(H)&J
&E(=K&CD
=G&
@K(=@&J
&D(F'&C'
HG&
D'(=D&J
&E(D@&C'
HG&
!
"#*
%+
,-
-(
.#
@(K&>?)
(FA&D(@B
&CFEIG&
=(F&>?)
(FA&)(IB
&CFEIG&
F(DK&J&
E(HK&CD
KG&
=(=E&J&
E('I&C'
HG&
KF(FH&J
&D(HH&CD
'G&
D'()@&J
&E('@&CD
'G&
!
"#-
/0
12
/&
1(
.#
=(K&>?)
(EA&)()B
&CFH=G&
K(I&>?D
(=A&)('B
&CFH=G&
I(@I&J&
D('H&C@
G&
=(=H&J&
E(D)&C=
'G&
@)(E=&J
&D('K&C'
=G&
D'(FE&J
&E(D@&C'
=G&
!
"#-
(3
%&
()
#
=(I&>?K
('A&'(=B
&CDDI=
G&
H(E&>?'
(FA&K(DB
&CDDI=
G&
D'(=E&J
&E(F=&CD
'G&
=(KE&J&
E(D=&CK
=G&
KF(DE&J
&D(@D&C'
FG&
D'()K&J
&E()=&C'
FG&
!
"#)
,.
%)
,-
/.
#
H(H&>?K
(@A&)(DB
&CD@DG&
)(D&>?E
(=A&'(@B
&CD@DG&
???&
I(D=&J&
E(DI&C@
HG&
@D(FE&J
&D(IH&CD
IG&
D'(HK&J
&E(DK&CD
IG&
!
"#)
(.
3%
&(
)
#
=(E&>?'
(IA&)(DB
&C@DEG&
K(=&>?D
()A&)('B
&C@DEG&
H(FE&J&
D(@@&C@
G&
H(==&J&
E(D=&C'
IG&
@D(IF&J
&D()'&CD
'G&
D'('I&J
&E(DD&CD
'G&
!
"#0
&/
'%
&(
)
#
H(H&>?K
(EA&)(=B
&CD'EK
G&
=(F&>?'
(IA&K(DB
&CD'EK
G&
D'(K)&J
&D('=&CH
G&
H(DD&J&
E('F&CD
KG&
KI(''&J
&'(''&CD
EG&
D)()H&J
&E('F&CD
EG&
!
"#&
(2
,&
/&
1(
.#
@(H&>?'
(FA&'(HB
&C=H)G&
K()&>?D
(@A&'(IB
&C=H)G&
F('D&J&
E(H=&CD
)G&
I(H)&J&
E(D'&CI
IG&
KF(')&J
&'(DI&CD
EG&
D'(FF&J
&E(D@&CD
EG&
!
"#.
13
$,
-11
#
@(=&>?)
(FA&'(EB
&CK'G&
K(@&>?'
(FA&'(HB
&CK'G&
I(FD&J&
E(@F&CD
KG&
@(FD&J&
E(EF&CI
'G&
@=(H)&J
&D(HH&C'
)G&
D'(FE&J
&E(D'&C'
)G&
!
"#.
%&
%,
,+
.1
.#
=(F&>?K
()A&'(=B
&CF@FG&
=(F&>?'
(=A&K()B
&CF@FG&
DE(@)&J
&E()D&C@
)G&
=(F=&J&
E(EI&CD
KDG&
@'(=E&J
&D()E&C)
HG&
D'(=H&J
&E(DE&C)
HG&
!
"#'
,&
&,
.'
&1
.#
=(@&>?'
(KA&K(EB
&CFKFG&
K('&>?D
()A&'(IB
&CFKFG&
???&
I(@'&J&
E(D'&CI
'G&
)I(=D&J
&E(HD&C'
=G&
D'(=I&J
&E(D)&C'
=G&
!
"#4
(&
5-,
+1
1#
H('&>?K
(FA&'()B
&CKKKG&
&&&
H(@&>?'
(DA&@()B
&CKKKG&
DE('D&J
&E(IE&CD
)G&
H(H'&J&
E(D)&CH
'G&
@I(EI&J
&D(@=&C'
)G&
D)(ED&J
&E(DD&C'
)G&
L &!2%&+
-M#%6
&/0&@E&N
&@E&OM
&3%$$&46
57.&06/M
&75.165#
-15/+&M
"8.&P2
%6%&%"3
2&.8%35
%.&P".
&86%.%+
1&CQ".M
/+1&%1&"
$(&'EEE
G&"6%&.2
/P+&5+
&8"6%+1
2%.%.(&
&
; &R:16%
M%&CM
5+5M-M
&"+7&M
":5M-M
G&,"$-%
.&"6%&.2
/P+&5+
&#6"3O%
1.(&&
<& !2%&+
-M#%6
&/0&5+75
,57-"$.
&-.%7&1
/&%.15M
"1%&1/+
4-%&$%+
412&"+7
&P5+4&M
%".-6%
M%+1.&
"6%&45,
%+&5+&8
"6%+12
%.%.(&
!"#$%&'()(!
!"#!
!"#$%&'(')*+,+%(-)./*()-,

0)/)*-)*+/$,/(/$#-*-,

!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! "#!
$%&'()&!

!)9:7,!GHIH!$,4<724!+5!C3-/1-C97!1+8C+/,/2!9/97>4-4!<4,=!2+!-/2,.392,!17-892-1!093-9:7,4!9/=!,42-892,!17-892,!/-16,!:3,9=26H!O9-/!=,413-C2+34!5+3!,916!26,!2*+!89-/!C3-/1-C97!1+8C+/,/24!F?@K!9/=!?@GJ!93,!6-.67-.62,=!-/!:+7=H!@<8<792-0,!,BC79-/,=!093-92-+/!FEJ!-4!974+!46+*,=H!
! !"#$ !"%$
"&''&()*+,-$-./()+0-1$,)2+)*+30$456$ #PHK! DIHI!
!2+07+/)($73'/30-0*$8*2&7*&2-$$ ! !! A//<97!8,9/!2,8CH!! 9:;<$ QHGD!! ),8CH!9//<97!39/.,! 9:;=$ QHKG!! O,9/!2,8CH!*938,42!M<932,3! 9:;=$ QHKG!! O,9/!2,8CH!1+7=,42!M<932,3! 9:<>$ QHRP!! O,9/!9//<97!C3,1-C-292-+/!! SQHG"! 9:?%$! O,9/!C3,1-C-292-+/!+5!26,!*,22,42!M<932,3! SQHG#! 9:;@$! O,9/!C3,1-C-292-+/!+5!26,!=3-,42!M<932,3! SQHG"! 9:;>$!
!"#$%&'()(!
!""!

+J! 9! ;<@;L! ,=>=;! 9! =;<;JL! *! 9! ;<;=C! 4B&! %,&! 4'&-''%! &+'37$(! $%.! 3$/%1$((! %/2+'!43'$.&+! 8+J! 9! ;<;RL! ,=>=;! 9! ;<R;L!*! 9! ;<@R;C! *B00'*&/%0! &+$&! &+'! *5'2/'*! *+,-/%0!*&3,%0'3! 2+$%0'*! /%! &'75'3$&B3'! 5$&&'3%*! $(*,! *+,-'.! *&3,%0'3! 2+$%0'*! /%!53'2/5/&$&/,%! 5$&&'3%*! 13,7! ,%'! 5'3/,.! &,! $%,&+'3>! /33'*5'2&/E'! ,1! &+'/3! 2(/7$&/2!&,('3$%2'<!!
!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! "#!
!!
$%&'()!*+*+!,-!./0!()1/2%3-45%6!7)28))-!25)(9/1!-%:5)!7()/;25!3<!7'971)7))!46):%)4!/-;!(/2)!3<!2)96)(/2'()!:5/-&)!.=>?0+!,-!.70@!()1/2%3-45%6!7)28))-!(/%-</11!-%:5)!7()/;25!/-;!(/2)!3<!6():%6%2/2%3-!:5/-&)!.=A?0!.4))!2)B2!<3(!;)2/%140+!
!"#$%&'()(!
!"#!
!!
$%&'()!*+,+!-)./0%1234%5!6)07))2!04)(8/.!2%94)!6()/:04!1;!6'86.)6))!35)9%)3!/2:!94/2&)!%2!).)</0%12/.!)=0)20!6)07))2!04)!071!30':>!5)(%1:3+!?))!0)=0!;1(!:)0/%.3+!!
@A?BC??ADE!

!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! "#!
°
!"#$%&'()(!
!"#!

!"#$%#&'()*+%)&(+,-($.%/+)#($0+,1#(
! "#!
!"#$%&'("#')


!!
!
!
!
!
"!
!"#"$%&'&'()*+,&#+#)-.&#+,&/&#0)
12)%1.'#+&'),.%,/",""-3)+)
,+-"/&'")+44$1+5*)21$)#"-#&'()
#*")&%4+5#)12)5/&%+#")5*+'(")
1')-4"5&"-)4$"-"'5")+'6)
6&-#$&,.#&1')
!
!
!
!
!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!
$%&'()*+&$(%!
`J! +=24! 21! 0?F! GHHNO! 34! 76.41034!:@:127:F! %2D2/1=2?2::J! :1.932:! 2X0734348! 2?2D013640?! :=351:! 65! :;2-32:! 34!
!"#$%&'()(!
!"#!

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! ""!

MN2OPQNR!NSF!MO2TKFE!
!"#$%&'(")&*+$&,#-,.),))&$*"*&/0..)/"(0+&&
2+'#!#-3<:!-99U!$5,&%!8%->%%;!GCC"!,;<!GCCI!,-!-+%!*,;-,8.',;!P,;4%7!SH!E$,';!)VG1JWVD1X°! S! ,;<! V1XW"1/°
!"#$%&'()(!
!"#!

#4-+561+-7!>LM,1$*41&3(&(E:!86'9-.(#-0-$#'+#!>=*-&3(&(E!&2.!!'#%#&:-.(76,6:;,#!>=*-&3(&(EJ! 12! '1.K! &2.! 4*)K4&2.-! /*! -0%,5-! &2.! -,5&4712(! '(&.*)-! G'&1246!

$#.0-6'-7:!?@(+,&3$&0%#%-.:!?@(7-0+A-.!&2.!?@(.;1=#'-7:!)0130!3*'7%1-(.!/*8(/0(%!4(--!/0&2!DX!*$! /0(!/*/&4!&2.!)(%(!&44!3&,80/! 12! 4(--!/0&2!QC! 4*3&41/1(-!>-((!F&54(!SAQE:!)(%(!(;34,.(.!$*%!-,5-(M,(2/!&2&46-(-A!L33*%.12846:!QS!*,/!*$!BQ!5,'54(5((!-7(31(-!&3/,&446!-&/1-$1(.!/0(!$*%'(%!3%1/(%1&!$*%!&2&46-1-!>F&54(!SAB!&2.!SASEA!
!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!
$%&'(! )*+*! ,-./! 01! &23&'(&((! 40+-#('! .55*6! .5(7-(.! 7%289/! -:! ;;! .%35'-:8! .-/(.! %/! /9(!<%:/%&=-%:!>%:8(!&(/?((:!@AA"!%:B!@AA#*!!
!! "#$! ! "#%!
! &'()#*'+,-! ./**01)! ! &'()#*'+,-! ./**01)!
230+'0(! ! ! ! ! !
01&2+3%+3(-! +C"! D+! ! )#! +@!
01&2(-$)$'! ++! E;! ! D! +C&
01&2*4.+3(-&F! D! +! ! )! +&
01&$./54/6%"%('!F! C! D! ! )! +&
01&7+./))('! )A! @+! ! #! ++&
01&)"4$8"3$('! ED! +)E! ! #! @+&
01&)(6+3(-! #C! +D@! ! )A! @;&
01&-/'+-/)"'! ##! D)! ! @;! +)&
01&-+.%$6+)"&F! ++! +;! ! C! D&
01&-(6$8('!F! )! @+! ! )! D&
01&-('6+3(-! D;! @@! ! )+! +A&
01&4"'6(+3(-!F! ++D! @+! ! );! "&
01&43"%+3(-! ;"! +D! ! @#! ++&
01&3(8/3"3$('! )C! +A)! ! +C! +#&
01&3(8/3"%('&F! +"! )! ! "! )&
01&'$62/)$$! ;#! #E! ! +@! +"&
01&'+3+//.'$'! +A;! )+C! ! +#! @)&
01&'(#%/33"./('&F! ;! )! ! @! @&
01&'*)9"3(-! CD! E! ! +#! D&
01&%/33/'%3$'! +#@! D#! ! )D! +#&
01&:(3,)/.$$! ;D! C+! ! +#! +A&
F! G5(7-(.!?9-79!?(=(!(H7'2B(B!B2(! /0! /9(! '0?!:23&(=!01! 7%289/! -:B-I-B2%'.!%:B! '07%'-/-(.!?9(=(!/9(J!?(=(!5=(.(:/!4.((!3%-:!/(H/!10=!B(/%-'.6*!K0L!M!:23&(=!01!-:B-I-B2%'.!01!(%79!.5(7-(.!7%289/!&(/?((:!+#EEN+#E#!49-./0=-7%'6!%:B!@AA"N@AA#!472==(:/6!.%35'-:8!5(=-0B.*!!K0,! M! :23&(=! 01! '07%'-/-(.! %/! ?9-79! -:B-I-B2%'! .5(7-(.! ?%.! 5=(.(:/! -:! /9(! .%3(! /?0! .%35'-:8!5(=-0B.*!!
4*05'+)#*!6,*',7-0(!

!"#$%&'()(!
!"#!

%&''&5%'25.!*4('+/&'#%+5!065!*4("1'%1'+,!)L0<'6!'&!02@!D#EE-@!
!

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!
!"#"$%&'()&$*+(,&(-%./*

0(123$"+.,*+(,&(-%./*
Z/34S5*.2)!./)&/012'!&351+424!6%2!,2)5236/(2!*-!/11!%/0&6/6!6@,2'!6%/6!/,,2/)24!/6!2/5%!*-!6%2!'2.23!32'624!',/6&/1!'5/12'!1*5/624!/6!'/7,1&3(!'&62'!8'22!Y&(9!>9#0<:!6%+'!4262)7&3&3(! 6%2&)! 5*7,*'&6&*3! /34! .2(26/6&*3! '6)+56+)29!O2! +'24! 6%2! 4/6/! -)*7!6%2!'25*34!8#EE[SK==[<!U,/3&'%!J/6&*3/1!Y*)2'6!?3.236*)@!8UJY?<:!A%&5%!&351+42'!/3!/55+)/62! 6@,*1*(&5/1! 51/''&-&5/6&*3!*-!.2(26/6&*3! '6)+56+)2'!*-! 6%2! '6+4@! )2(&*3!
!"#$%&'()(!
!"#!

!
!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!
!"#$%&'(%)*+(,)"-&


!"#$%&'()(!
!"#!
$%&!'()$*)+!),$-.-//&+)$*-0!-1!$%&!/&'*2,)+'!-1!$%&!345'!67!8&)0'!-1!5-/)09'!:!$&'$'!;*$%! $%&! *$+&$! +*6/)/7! <=*>)02! &$! )+,! ?@A?B! C! D&>&+-(8&0$! E-/&! F&)8! ?@A?G! *0!-/2&/! $-! $&'$! $%&! (/&'&0.&! -1! '()$*)+! )HH/&H)$*-0! 6&$;&&0! ()*/'! -1! +-.)$*-0'! )02!'()$*)+!'.)+&'I!!
!"#$%&$'(%)(*+",& &

(
-"./(0+,1&2)00$,*&(,#&/(3*&*0$,#3&
5-2&+'! ;&/&! >)+*2)$&2! ;*$%! %*'$-/*.)+! <AU""QAU"UG! 2*'$/*6,$*-0)+! 2)$)! )+/&)27!)>)*+)6+&! 1-/!6,86+&6&&'! *0!-,/! '$,27! /&H*-0! <J6&'-!AUU?GI! :0!-/2&/! $-! *0./&)'&!
!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!

0+1/)&2")$#3"%$+.?!3+,A!*!B+)'.!&*,*/',!<+E'E4!0511'.,!%1!A+/,%1+0*(?!*.&!0*(05(*,'&!+,/!21'&+0,+)'! 2%3'1! <+E'E4! UVI! %1! 3/W! /''! 0+1/)& /4")("%$+.?! C*/'&! %.! ,A'! ('G,8%5,!&*,*/',! .%,! 5/'&! ,%! 0*(05(*,'! ,A'! 21')+%5/! $%&'(! 21'&+0,+%./! <+E'E4! A+/,%1+0*(! %1!
!"#$%&'()(!
!"#!

IPQMRGQ!

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!

!"#$%&'
()(!*$+#
"$&,%-.
$/-&+0&*
%1%,"$2
3%4&521
%",&6+
4%$-&7,
%428/21
9&/:%&7
,%-%18
%&+0&#.
;#$%#%
%-&+1&/
:%&#"-2
-&+0&/+7
+8$2;"
/28&<$21
%",&"14
&=."4,
"/28&
/%;7%,
"/.,%>&
7,%8272
/"/2+1>&
;%"1&
-$+7%&"
/&?@@&
;&"14
&'@@@&
;&#.00
%,&",%"
-A&"14
&$"14B8
+C%,&<0
+,%-/>&
-:,.#$
"14>&9,
"--$"14
&"14&/:
%&D:"1
1+1&
E2C%,-
2/F&G14
%H&+0&5
"14B8+
C%,A&0%
"/.,%-(
&I%&-:
+J%4&,
%-.$/-&
8+,,%-7
+14219
&/+&/:%&
#%-/&;
+4%$&<2
(%(>&J2/:
&/:%&$+J
%-/&8+,
,%8/%4&
KGLA>&-
%$%8/%4
&0,+;&
8+;#21
"/2+1-&
+0&C",2
"#$%-&7
,%-%1/%
4&21&/:
%&/"#$%
M-&:%"4
219&$21%
>&"14&"
/&/:%&02
//%4&1%
-/%4&-7
"/2"$&-8
"$%&/:"
/&;"H2;
2-%4&;
+4%$&7,
%428/"#
2$2/F&<-
%%&
K77%1
42H&'(?
A(&N"$.
%-&-:+
J1&218
$.4%&7
",";%/
%,&%-/2
;"/%-&
0+,&/:%
&4200%,%
1/&C",2
"#$%->&
210+,;
"/2+1B8
,2/%,2+
1&-8+,%
-&<8+,,
%8/%4&K
GLA&+0&
02//%4&
;+4%$-
>&KOL&
-8+,%-&
%C"$."
/219&/:
%&7,%4
28/"#2$2
/F&+0&/:
%&02//%4
&;+4%
$&0+,&8+
;#21%4
&<KOLA
>&/+7+8
$2;"/28
&<KOL!
+7A&"1
4&$"14
B8+C%,&
<KOLP
"#A&
C",2"#$
%-(&I%
&"$-+&2
18$.4%
4&,"14
+;&8,+
--BC"$24
"/2+1-&
J2/:&"
1&214%
7%14%1
/&-.#-
%/&+0&/
:%&+,29
21"$&4"
/"&<KO
LL+;B
LNQ&+1
$F&0+,&
8+;#21
%4&
C",2"#$
%-Q&-%%
&!"#$%
&$
'(
%)
(*
+"
,A(&&
!
"
#$
#%
&'
&$
!&
('
)%
#'
&(
!
!
!
!
!
!
!
!
!
*
+,
+-
.)
%
#'
)-
!/
#$
)#
0
.&
(!
!
1#
2
3
4-
+/
&$
!/
#$
)#
0
.&
(!
!
"
$&
3
)-
'#
0
).
)'
5!
6
#2
3
+%
!
-$
+(
(4
!
/#
.)
3
#'
)+
2
!
7,
&-
)&
(!
82
'&
$-
&,
'!
*
&%
,
!
*
&%
,
9
!
6
#)
2
:#
..
!
7.
+,
&!
;
<
<
!
7.
+,
&!
=
<
<
<
!
!
>+
$&
('
!
7?
$@
0
4!
.#
2
3
!
A
$#
((
4!
.#
2
3
!
!
"
B
8C
-!
B
D
C!
B
D
C*
+,
!
B
D
CE
#0
!
B
D
CF
"
-
.&/
"0
*"
0)
1
&B
?('RSSS &
?(?TSSS &
B&
B&
B&
B&&
B&
B&
@(UR&
B&V
V(R&@
(TW&X&@
(@W&@
(TU&X&@
(@W&@
(R?&X&@
(@W&@
(TU&X&@
(??&
-
.&/
)1
+%+
2&
B'(')SS
S &
B&
?(VYSS &
B?(V)S &
B?(T?S &
B&&
?(UVSSS &
B&
B&?
(@RSS &
'W(T&
@(Y'&X&
@(@V&
@(W@&X&
@(@W&
@(WU&X&
@(@U&
@(WV&X&
@(?@&
-
.&3
",
$%
%)
2&
B@(UV&
B&
B?(?Y&
B&
B&B
@(WVS &
&B&
B&
B&
B&V
)(Y&@
(TR&X&@
(@W&@
(TR&X&@
(@W&@
(U@&X&@
(@U&@
(TT&X&@
(?'&
-
.&%
(4
+#
(0
+)
2&
B?()YSS
&B)
(RUSSS &
B&
B&
B&
B&&
)(VVSSS &
B&
?(U'SS &
B&V
)(R&@
(WY&X&@
(@W&@
(RV&X&@
(@Y&@
(RV&X&@
(@W&@
(WR&X&@
(??&
-
.&%
)5
"0
)1
&
@(T?S &
B&
B&
B&
B&
B&&
B@(R@S&
B&
B&
@(TW&
U'('&
@(T@&X&
@(@Y&
@(U@&X&
@(@W&
@(RU&X&
@(@Y&
@(RY&X&
@(??&
-
.&1
$2
"1
$%
(2
&B?
(YUSS &
B)(U)SS
&B
&
B&
B&
B&&
B&
B&
?(U@S &
B?(Y'&
'U(?&
@(Y?&X&
@(@U&
@(WV&X&
@(@R&
@(T@&X&
@(@W&
@(WW&X&
@(@Y&
-
.&1
)2
5"
0)
1
&B?
(V)SSS &
@(WWSS &
B&
B&
B&
B&&
B&
B&
B&
B&V
?(U&@
(TT&X&@
(@W&@
(TT&X&@
(@T&@
(U@&X&@
(@U&@
(TR&X&@
(??&
-
.&4
0(
*"
0)
1
&
B)(?T&
B&
B@(T?&
B&
B&
B&&
)(RV&
)(U@&
B&
B&V
?(W&@
(W)&X&@
(@T&@
(T?&X&@
(@W&@
(W@&X&@
(@T&@
(TT&X&@
(??&
-
.&0
)#
$0
(0
+)
2&
@(W?S &
B&
B@(Y)S &
B&
B&
@(RW&
&B@(R
YS &
B&
B&
B&U
'('&@
(TU&X&@
(@W&@
(RT&X&@
(@W&@
(RU&X&@
(@W&@
(T?&X&@
(@Y&
-
.&2
+5
/$
%++
&
@(@U&
B)()VS &
B)(U?S &
B&
B&
B&&
B&
B&
)('W&
B&V
)()&@
(W'&X&@
(@R&@
(TU&X&@
(@T&@
(UY&X&@
(@Y&@
(W@&X&@
(??&
-
.&2
"0
"$
,2
+2
&
)()USSS &
B'(YVS &
BU(R?SS
&
B&
?()VS&
B&&
B&
B@(YU&
B&
B&'
W(V&@
(Y@&X&@
(@R&@
(WW&X&@
(@R&@
(UW&X&@
(@Y&@
(W@&X&@
(?'&
-
.&*
$0
0$
2*
0+
2&
B@()V&
B&
B&
B&
B&
B&&
B&
B&
@(WUSS &
B@(R)&
U'(W&
@(T?&X&
@(@W&
@(U@&X&
@(@R&
@(RU&X&
@(@R&
@(T)&X&
@(?)&
-
.&6
)0
7%$
,+
+&
B@()U&
B&
B?(UTS &
B?(@VSS
&B
&
B&&
B?(RRSS
&B
&
B&
B&'
W(@&@
(WW&X&@
(@U&@
(TU&X&@
(@Y&@
(TT&X&@
(@W&@
(W)&X&@
(?)&
8
&Z&D:"1
1+1BI
2%1%,&21
4%H&+0&
$"14B8+
C%,&/F7
%-(&D291
2028"18
%&$%C%$-
[&S9&\&@
(@UQ&SS9
&\&@(@?
Q&SSS9&\
&@(@@?(
&
!"#$%&
'('(&)*
++",-
.%/&,%
0*$10&2
3&4%5%
,"$-.%/
&6-5%"
,&72/
%$0&8,%
/-91-5:
&1;%&"
#*5/"5
9%&23&
#*+#$
%#%%0&
25&1;%
&#"0-0
&23&12
829$-+
"1-9&
<1%+8%
,"1*,%=
&>*"/,
"1-9&1%
+8%,"
1*,%=&8
,%9-8-1
"1-25=&
+%"5&
0$28%&
"1&?@@
&+&"5
/&'@@@
&+&#*
33%,&",
%"0A&"5
/&$"5/
B92C%,&
<32,%01
=&0;,*#
$"5/=&
:,"00$"
5/&"5/
&1;%&);
"5525&
D-C%,0
-1E&F5/
%G&23&$"
5/B92C
%,A&3%"
1*,%0(&)
8%",+
"5&,"5
H&092,%
0&<! "A&%
C"$*"1%
/&1;%&8
,%/-91"
#-$-1E&2
3&1;%&3-
11%/&+
2/%$&
32,&92+
#-5%/&<
!I2+A&
12829$-
+"1-9&<
!!28A&"
5/&$"5/
B92C%,&
<!J"#A
&C",-"#
$%0(&K2,
&3*,1;%
,&925C%
51-250=
&0%%&!"
#$%&'(?
(&
!
"
#$
#%
&'
&$
!&
('
)%
#'
&(
!
!
!
!
!
!
!
!
!
*
+,
+-
.)
%
#'
)-
!/
#$
)#
0
.&
(!
!
1#
2
3
4-
+/
&$
!/
#$
)#
0
.&
(!
!
"
$&
3
)-
'#
0
).
)'
5!
6
#2
3
+%
!
-$
+(
(4
!
/#
.)
3
#'
)+
2
!
7,
&-
)&
(!
82
'&
$-
&,
'!
*
&%
,
!
*
&%
,
9
!
6
#)
2
:#
..
!
7.
+,
&!
;
<
<
!
7.
+,
&!
=
<
<
<
!
!
>+
$&
('
!
7?
$@
0
4!
.#
2
3
!
A
$#
((
4!
.#
2
3
!
!
"
B
8C
-!
# (
!
#*
+,
!
#D
#0
!
#E
"
#
$%&
'!
('
!)
*
&@(
LLMMM &
N(OPMMM &
B?(?Q&
B&
B&B
@(LR&
&B&
B&
@(''M &
B@(ONMM
M &PQ(O
&@(N@
&S&@(?Q
&@('T
&S&@(?'
&@(NP
&S&@(?O
&@(?T
&S&@(?@
%
#
$%&
)*
+,+
"&
B?(T'MM
M &@(
R@MM &
@(TOMMM &
B@(P'MM
M &B@(P
PMMM &
B&&
B&
B&
B@(OOM &
B@(OPMM
M &TP(P
&@(PT
&S&@(@@
&@(PN
&S&@(@N
&@(N'
&S&@(?Q
&@(TO
&S&@(@R
%
#
$%-
'.
/,
,)
"&
@(RL&
B&B
N(Q?MM &
B?(@QMM
M &B
&
B&&
B&
@(PQ&
B&
B&
RO(P&
@(NL&S&
@(?O&
@(QN&S&
@(??&
B@(@L&S
&@(?@&
@(NO&S&
@(?@%
#
$%,
01
+2
0!
+)
"&'
(OQ&
@(OO&
B?('LMM
M &BN(?
QMMM &
B&
B&&
B?('NMM
M &B@(L
LMM &?
('RMMM &
B@(OL&
?LO(N&
B@(@'&S
&@(?Q&
@('T&S&
@(?'&
@(NO&S&
@(?Q&
B@(@'&S
&@(@T%
#
$%,
)3
'!
)*
&?
(@RMMM &
B@(OTM &
B&
@(NOMMM &
B@(?T&
B&&
B&@
(O'MMM &
@(QRMMM &
B&N
@T(Q&
@(TN&S&
@(@Q&
@('@&S&
@(?O&
@(T@&S&
@(@R&
@('N&S&
@(?@%
#
$%*
/"
'*
/,
0"
&B?(@
LMM &B
N(QNMMM &
B&
B&
B&@
(O'MMM &
&B&
@(N'&
B&
B&
P?(R&
@(T@&S&
@(@R&
@(TR&S&
@(@O&
@(@Q&S&
@(?Q&
@(RL&S&
@(@L%
#
$%*
)"
3'
!)
*
&?(N
RMM &
O('@MMM &
BN(ORMM
M &B@(Q
OM &
B&
B&&
B?(ORM &
B&
B&
B&
RL(T&
@(?O&S&
@(?Q&
@('@&S&
@(?O&
@(@Q&S&
@(?Q&
@(N@&S&
@(@T%
#
$%1
!0
('
!)
*
&BN
(N@M &
B&
B@(RR&
B&
B&
B&&
N(NRM &
?(PP&
B&
B&
R?('&
@(OT&S&
@(?N&
@(''&S&
@(?O&
@(OQ&S&
@(?N&
@('P&S&
@(@L%
#
$%!
)2
/!
0!
+)
"&N(
QPMMM &
@(P@&
B?(TQMM
M &B?(?
PMMM &
B&@
('PMM &
&B?(QO
MMM &
B&B
@(R'MMM &
B@(NNM &
?O'(T&
@(LR&S&
@(@L&
@(OO&S&
@(?N&
@(NP&S&
@(?O&
@(@'&S&
@(@P%
#
$%"
+3
&/
,++
&
B@(?'&
B?('T&
B&
B&
B@(T@&
?(@LMM &
&BN(?N
MMM &@
('T&
B&
?(?O&
?NT(L&
B@(@T&S
&@(?Q&
B@(@?&S
&@(?Q&
@(OQ&S&
@(?N&
B@(@'&S
&@(@R%
#
$%"
'!
'/
."
+"
&N
(RRMMM &
N(L@MMM &
N(?'&
B&
B@(QR&
B&&
B@(ON&
B@(OQMM
M &B@('O
MMM &@(R
RMMM &N
?T(P&B
@(@P&S&
@(?Q&B
@(?N&S&
@(?Q&
@(NR&S&
@(?O&
@(?R&S&
@(??%
#
$%(
/!
!/
"(
!+
"&
@('L&
B&@
('NMMM &
B@('QMM
M &B
&
B&&
B@(NO&
B&
B&B
@(L?MMM &
?'P(O&
@(RT&S&
@(@P&
@(OR&S&
@(?N&
B@(@R&S
&@(?Q&
@(OP&S&
@(@Q%
#
$%4
)!
5,/
.+
+&
?(RR&
B&B
N(Q?MM &
B?(L@MM
M &B?(@
'MMM &
B&&
BO(TPMM
M &B?(T
@&BN
(OPMM &
B&
RQ(N&
@(PO&S&
@(@?&
@(QR&S&
@(??&
@(L@&S&
@(?@&
@('T&S&
@(?N&
& &
!"#$%&'()(!
!"#!

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!
!"#$%&'#(')"*)(&%%'#+),#-).,/+)+%'#-/)
$%&'(! )*+,-*,+'! ./&! +'(.*01'! 2+'&0-*.30(0*4! 5%+! 3%*6! 60)*%+0-.(! 7#"889#"8":! ./&!-,++'/*!),+1'4)!7;<<=9;<<":!>'+'!)*+%/?(4!-%/?+,'/*@!),??')*0/?!./!%1'+.((!?%%&!A%&'(!2'+5%+A./-'!7B0?C!DCD!./&!E22'/&0F!DCG!5%+!2+')'/-'!&.*.!./&!B0?C!DCH!./&!E22'/&0F!DCI!5%+!.3,/&./-'!&.*.@!+')2'-*01'(4:C!!!
!

!"#$%&'()(!
!"#!
!

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!

TNUPOUUNVW!

!"#$%&'()(!
!"#!
$%&&'$()*&!$+',)'$-$+',).),!/'$+0*$'$!0.!(0+0,1)23(),!3*4!13*4-,05'/!53/)361'$7!3*4!)*!(%/*7!$+',)'$-63$'4!5%1*'/36)1)(8!(0!,93*&'$!)*!'*5)/0*2'*(31!,0*4)()0*$:!
(
!"#"$%&'()&$*+,*%(-.*$"+/0*/11/$),*

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!

!"#$%&'()(!
!"#!
!"#$%"&'%()**+&$%$*+&'#,%'+$+*-.&.&/%#0+(.+#1%2)3&+*"4.3.$5%$6%/364"3%(7"&/+%

!"#$%"%&'($%"#$)$%*&+,&-+(.%"$.&#(-#)/#//'&
! "#!
$%&'(&$! )01& 2+3%+3(-*& 01& )(4+3(-*& 01&-/'+-/)"'*& 01&-('4+3(-*& 01& 53"%+3(-&+,-& 01&
3(6/3"3$('.! '/,$($0&,012! 03+'4&-! '1(5+0&!6+35(,7! 8(+! 3+,7&! $9(:0$! (33&$%&'0(8&! 0/!09&! 1+,-$'+%&! $03;'0;3&! /:! 0+37&0! 1/'+0(/,$<! =,! 09&! '/,03+32*! 093&&! $%&'(&$! )01&

!"#$%&'("#')

!"#$%&'()(!
!"#!
$%&'()*! +,! $-(,.*/! &,! &,0&1&02(%! /3*$&*/! 0&/)4&52)&+,6! 7$$+40&,.%89! +24! :&,0&,./!-&.-%&.-)*0! )-*! ,**0! :+4! /3*$&*/;/3*$&:&$! (334+($-*/! )+! 0*1*%+3!'+4*! 34*0&$)&1*!:4('*<+4=/! :+4! &,0&1&02(%&/)&$! 12%,*4(5&%&)8! (//*//'*,)/9! (,0! )-*4*:+4*9!5&+%+.&$(%%8!'*(,&,.:2%!(334+($-*/!:+4!$+,/*41()&+,!'(,(.*'*,)!3%(,,&,.6!


!!
!
!
!
"!
!"#$"%$&'($'(%#&)*$+('$+*,(
-$.%*("'.(&/,#0")($'(
12310,1,,("44,310"5,4(
"0&'5("'(,0,/"%$&'"0(
5#".$,'%6($3)&#%"'+,(&7(
4),+$,4(#$+*',44("'.(0$7,(
*$4%&#8(%#"$%4(
!
!
!
!
!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! "#$!
%&'()*+,'%)&!

!"#$%&'()(!
!"#$
`(04-3-0-3;*!/*05(&*5!5(,6!05!-6*!0&*0!'.!43,6*!5)0,*!',,()3*2!042!-6*!2*%&**!'.!35'-')3,! 43,6*! ';*&70)! 0/'4%! )')(70-3'45! ,04! <*! (5*2! -'! ,'/)0&*! /(7-3)7*!5:5-*/5!0,&'55!*4;3&'4/*4-07!%&023*4-5!=a0:/04!*-!07E!C##@#8!b0,15'4!*-!07E!C#""FE!
!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! "#$!

QRES>TRU!R@V!QSE%KVB!
!"#$%&'(")'&

!"#$%&'()(!
!"#$
!%&'()*!"+!,-./0&-1!-2!03*!40(56!4&0*4!&1!03*!7/10/8)&/1!9/1'*!:;<!=>/&1?+!
!
!
@/8A*!"+!=(BB/)6!-2!4/B>A*!4&0*4!.3/)/.0*)&40&.4+!
"#$%!! &'%()$#*+!,-!)./.'.0! 1*2)$#*+! 3*-#+)+$!4)5#$)$!$67%!C)*15*4!! DE! FE!EE!#D+E!;G!#H!FH!FF+I!J! K-L*5!B*/5-L!M)/N&AO1!! "F"I! FP!HQ!"E+H!;G!#H!FH!F"+I!J! C/40()*4!/15!3*/03A/154!R/AA*! "FD#! FE!#E!##+I!;G!#$!#I!F$+E!J! K-L*5!B*/5-L!SA!C(*)0-!! "H$H! FE!#"!P#+I!;G!#$!"E!#Q+F!J! T*/03A/154!U/B-1&0*&)(!! "D"P! FE!""!#Q+Q!;G!#H!HH!"F+E!J! C/40()*4!C*N/!V8&N/! PP"I! FE!##!FI+#!;G!#H!HD!PH+I!J! C/40()*4!
!
!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! "#$!
!"#$%&$&&'()*'+,%%&)'-,%%&-./,)'

'' 0/.&'1'
0+&-/&2' 34&)*&2' !4(5/%6)' 7(%%&' 8%'3"&4.,' 9(#:' 3:';$/5('
<,)="&'%&)=.>'
?##@'A'
67(%#"-#"23( ;! O! PPP! ;! ;! "! ""@#Q!L!#@OR!C"FG!
67(%23&0&4( BC! BD! PPP! EF! "! PPP! $@HH!L!#@"H!CR#G!
67(8#)*0024( PPP! BF! K! ;! ! PPP! O@#Q!L!#@;;!C;#G!
67(0.$&,."&24( PPP! R! ;! K! EG! ;! O@#F!L!#@""!CFOG!
67(02'#"23( PPP! EH! ;! Q! "! PPP! O@#!L!#@"Q!CF"G!
67(3*4#3*0.4( PPP! PPP! "! BI! F! EG' $@RQ!L!#@""!CK#G!
67(32'&,24( PPP! PPP! $! PPP! "! PPP! O@#H!L!#@FK!C$G!
67(324'#"23( PPP! "! K! BJ! PPP! PPP! $@;O!L!#@""!C;"G!
67($.4'2#"23( BB! PPP! PPP! PPP! PPP! PPP! H@QK!L!#@K;!C""G!
67($".-#"23( PPP! O! PPP! K! PPP! PPP! O@KK!L!#@;"!CHG!
67("2,*"."&24( PPP! F! H! EG! PPP! ;! $@$$!L!#@"R!CFOG!
67(4&'%*0&&( PPP! ;! BH! ;! EF! EG! R@O#!L!#@#H!CO"G!
67(4#"#**)4&4( PPP! EG! BJ! O! Q! EG! O@;H!L!#@#Q!C$QG!
67(490/."23( BG! PPP! PPP! O! PPP! PPP! Q@##!L!#@;H!C;#G!
67(-*""*4-"&4( EG! $! PPP! "! F! "! Q@;F!L!#@;"!CFOG!
67(+2":0*)&&( PPP! BI! F! BG! $! O! $@"O!L!#@"K!CKFG!S!T<!1438!(5'!+*4.<!&*'!+?'),'+!745!.*,)*!MN%)!.(+!)(3)/3(&'8@!U!J*'!</21'5!47!,<8,=,8/(3+!/+'8!&4!'+&,2(&'!&4<0/'!3'<0&*!(5'!0,='<!,<!?(5'<&*'+'+@!!
!"#$%&'()(!
!"#$

!
"#$%&#'#()*+'!,-+./$-,-01.!

!
21+3'-!).#1#%-!+0+'4.).!

!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! "#$!

`&;)'&!)(!.7B!O##a9!G&)+',-.60!.'<!b)6,!O##HAB!!!
!
!"#$%&'()(!
!""#
!"#$%&'()&'%*(+&,-%(#.(/01/2*/**(3$*'&*3((

(
45-5(5)5263&3(
S+!&'(&)('*+2!9:;&!'02!0/&.+!%?+,('-!3%((%1/0E!5+*.%26!3,%5!@'&A6%0!+*!'(B!8C#""<!'02! *.+! -'&A'E+! [6/',\! 8]',0+((! '02! @'&A6%0! C#""<7! '0! +T*+06/%0! *%! ^! 6*'*/6*/&'(!+0?/,%05+0*! 8^! W+?+(%-5+0*! H%,+! $+'5! C#"C<7! 1./&.! 1+! )6+2! 3%,! '((! *.+!6*'*/6*/&'(!'0'(=6/6B!!
!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! """!

H=<_V6<!
!"#$%&'()(%)&#$*&+,""-$&.#)-"($-&
N%EID$I$$!&2$58$&!C8&83$'!X[!2D,)3!&2$58$&!9:(E!"X!9,E8D8$&!8)!34$!&3%'-!&83$&G!64$!2:(2(:38()! (9! C8&83&! 8)! 34$! '899$:$)3! 2D,)3! 9,E8D8$&! +,&! [[G`B! =:85,5$,$?! XTGLB!.28,5$,$?! XXGLSB! .&3$:,5$,$?! UGL"B! 0:(I,)54,5$,$?! SGMMB! V,E8,5$,$?! XGTB!a,I,5$,$! ,)'! "GbB! (34$:&G! Z)! I%EID$I$$&?! ,DD! &,E2D$&! $O5$23! ()$! +$:$! E(:$!$):854$'! 8)!c"[@!;E$,)!'899$:$)5$!3(!2(DD$)!&,E2D$!d!<A?!"G[X!d!LGUe>!,)'!c"M/!;"GSU!d!"GSMe>!34,)!34$8:!2(DD$)!I,&$D8)$!;.22$)'8O!SG">G!64$&$!C,D%$&!9,DD!+8348)!34$!:,)F$!:$2(:3$'! 9(:!(34$:! 8)C$:3$I:,3$&! ;NDf34F$)!$3!,DG!XLL[?!1,)'$:7D893!,)'!g()&,:'!XLL[>G!
!"#$%&'()(!
!""#
!"#$"%$&$'()$*)'#+,-$.)*$.-/)0,"./)$*)%12%&/%//)"00/2%&"3/0)
$%&'()'))*! *+,-).! /! *&/(()0! 1,1/(! 234+)! *5/4)! 67894:! 32! *5)43)*;! 034+!/**)&'(/<)*!0)(/13=)!1,!*5)43)*;!5,,0!/**)&'(/<)*!/1!',1+!*5)43)*!/2.!/**)&'(/<)!()=)(!6>/'()!?@A!/2.!?@?:@!91!1+)!*5)43)*!()=)(B!1+)!.3CC)0)24)!0/2<).!C0,&!DE@FG!32!1+)!4/*)!,C!*+(,&-.,&/#-(1,!HIG!32!*+(-.'.&&0-1-(6>/'()!?@A:+(>+)!0).%413,2!,C!7894!-/*!.%)!1,!/!*3<23C34/21!.)40)/*)!32!JKLM!32!1+)!4/*)!,C!*+("2,1/1-B!*+(-.'.&&0-1-!/2.!

6.0&//2-!6W3<!?@#.:!1,!FF@E?G!,=)0(/5!')1-))2!*+('27&'#'12-!/2.!*+(,2-8.'2,!6W3<!?@#C:@! >+)0)! -/*! /! *3<23C34/21! 2)</13=)! 0)(/13,2*+35! ')1-))2! 234+)! ,=)0(/5! /2.!.3CC)0)24)! 32! 1,2<%)! ()2<1+! ')1-))2! *5)43)*! 5/30*! 6%! O! I@I#PB!5QJQJ! O! I@I#PB! *))!955)2.3V! ?@A:! *%<<)*132<! /! *3&3(/0! 0)*,%04)! %*)! /&,2<! 4,)V3*132<! *5)43)*! ,C!*3&3(/0!1,2<%)!()2<1+@!!!!!!!!!!
!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! ""#!
!
!!!$%&'()!*+,+!-./01)!%23.34)!0%5413.2!67)/8!±!-9:!;3(!)/<=!2%.)!6/50>!?)@/!A0%@/B!<5C>!D1!?')(.3B!)5;>!E(/@%1F8B!&5=>!?()8C)2:>! %11'2.(/.%8&!.=)!%23.34)!8%<=)!/8C!8%<=)!3G)(1/4!;3(!0'701)0))! 24)<%)2+! H=)! 1%8)2! )8<132)! .=)! 2./8C/(C! )11%42)! /()/! 6-DI<:! ;3(! )/<=! 24)<%)2+!J"#K6!/8C!J"LMN!<3(()2438C!.3!2./8C/(C%O)C!6!2<3()2!3;!%23.34%<!G/1')2+!M3.)P!=3(.>!7#3124(
%#"-#"23B! ='7>! 78( %23&0&4B! Q38>! 78( 9#)*0024B! 1/4>! 78( 0.$&,."&24B! 1'<>! 78( 02'#"23B! 7)2>! 78(
3*4#3*0.4B!7'<>!78(32'&,24B!7'2>!78(324'#"23B!4/2>!78($.4'2#"23B!4(/.>!78($".-#"23B!('C(>!
78( "2,*"."&24B! 2%<>! 78( 4&'%*0&&B! 23(>! 78( 4#"#*)4&4B! 2R1>! 78( 4:0/."23B! .)(>! 78( -*""*4-"&4B! S'(>! 78(
+2";0*)&&+! !
!"#$%&'
()(&*+,
-$"./+0
&1%.2/3
4&+5&6"2
/+-4&#-
1#$%#%
%&4,%3/
%4&"$+0
7&.8%&%
$%6"./+
0&72"9/
%0.:&"0
9&3+1,
"2/4+04
&"1+07
&4/.%4&;
/.8&9/55
%2%0.&4
,%3/%4&
2/380%4
4&<1%"
0&=&>?@
(& !
"#
$%
&$
'!
!
!
"
#!$
%
&
'(
')
!
!
"
#!&
*)
+&
*(
,)
!
!
"
#!)
'-
$
*(
''
!
"&
($
!
!
"#
$%
&$
'!
!
)&
%*
+
$'
'!
!
",
-
%!
./
!
.0
1
/
!
!
",
-
%!
./
!
.0
1
/
!
!
",
-
%!
./
!
.0
1
/
!
*2%09%
4&&
A&
&B(C
)&D
(EF&=&D
(EG&"&
D(GB&=&
&D(HF&"
&&
III&
III&
III&
&III
&
III&
III&
J2"K/$L
0&&
BH&
&B(C
)&D
(GF&=&D
(')&"&
D('F&=&
&D(DF&#
&&
III&
III&
III&
&III
&
III&
III&
M"$$%&
BD&
&II
I&
III&
III&
&III
&
III&
III&
&B(D
G&D
(EB=&D(
)F&"&
D(AB&=&
D(BD&
N$&*-%2
.+&
B'&
&D(H
)&D
('H&=&D
(HH&#&
D(A'&&=
&&D(BD&#
&&
D(DE&
D(BG&=&
D(B'&
D(CB&=&
&D(BC&
&III
&
III&
III&
O"1+0
/.%/2-&
BD&
&II
I&
III&
III&
&III
&
III&
III&
&B(A
'&D
(EC&=&D
(CE&"&
D(EE&=&
D(H'&
*%K"&P
#/K"&
G&
&II
I&
III&
III&
&)(H
H&B
('D&=&D
(F'&
D(AA=&&
D(B)&
&)('
H&B
('C&=&D
(FE&#&
D(C'&=&
D(HB&
!+."$&3
8"07%Q
&
&
&IGA(F
&R&
&
&
&FE(G
&R&
&
&
&CG('
&R&
&
&
&
&
&&
&
&
&&
&
&
&&
&
&
>."./4./
34&
&
&&
! H:AH&S&A
(FDT&
"&S&D(D
DA&
! H:AH&S&B
C(BCT&
"&U&D(D
DB&
&&
#$&S&IC()
FT&
"&U&D(D
DB&
#$&S&B(H
GT&
"&S&D(H
B&&
&
! H:AC&S&C
(D'T&
"&S&D(D
D'&
! H:AC&S&C
(BBT&
"&S&D(D
D'&
&
&
&&
&
&
&&
&
&
&&
&
&
%
&#
'(
)&>NV 3&2
%,2%4%
0.4&4."
09"29&
%$$/,4%
4&"2%"4
T&W?&48
+;4&.8
%&1%"0
&9/4."0
3%&+5&%"
38&/09/
6/9-"$&
.+&.8%&/
4+.+,/3
&3%0.2+
/9&+5&/.4
&,+,-$"
./+0T&W
MX?:&3
+%55/3/%
0.&+5&
6"2/"./
+0&+5&9
/4."03%
4&52+1&
%"38&/0
9/6/9-"
$&.+&"$$&
/.4&0%/7
8#+24&/
0&.8%&/4
+.+,/3&
4,"3%(&
!&6"$-%
4&3+22%
4,+09&
.+&+0%I
;"Y&VX
ZMV:&"
09&#$6"
$-%4&3+
22%4,+
09&.+&
>.-9%0
.[4&#$.%4
.(& ?/55%2
%0.&$%..
%24&/09
/3".%&4/
70/5/3"
0.&9/55%
2%03%4
&"1+07
&72+-,
4&"5.%2&
!-\%Y&
.%4.4&<"
$U&D(DA
@(&
Q&W8"0
7%&/0&.+
."$&0/38
%&4,"3%
&<>NV 3@
&52+1&$
+;%2&.
+&8/78%
2&%$%6"
./+04(&
&
!"#$%&'
()(&*+,
-.,/%0
(&
!
"#
$%
&$
'!
!
!
"
#!$
%&
%'
(
$)
$!
!
"
#!*
+
&,
-'
(
))
!
"&
($
!
"#
$%
&$
'!
!
)&
%*
+
$'
'!
!
",
-
%!
./
!!
.0
1
/
!!
!
",
-
%!!
./
!
.0
1
/
!
12%,0%
3&&
4&
&5
55&
555&
555&
&
555&
555&
555&
62"7.$8
,&&
9:&
&9(
:4&
;(<=&>&
;(4<&
;(?)&>&
;(9<&"&
&&
;(<&
;(4=&>&
;(':&
;(?9&>&
;(9@&
A"$$%&
9;&
&9(
'4&
;(=<&>&
;(=<&
;(<'&>&
;(:=&#&
&&
555&
555&
555&
B$&1/%2
-+&
9'&
&5
55&
555&
555&
&
;(9=&
;(:=&>&
;(':&
;(')&>&
;(;<&
C"D+,
.-%.2/&
9;&
&5
55&
555&
555&
&
555&
555&
555&
1%7"&E
#.7"&
<&
&:
(4&
;(='&>&
9(9)&
;(=@&>&
;()9&#&
&&
555&
555&
555&
!+-"$&F
G",H%I
&
&
&&4;
&J&
&
&
&&5
@?(:4&J
&&
&
&&
&
&
&
&
&
&
&
&
&
&
K-"-.3-.
F3&
&
&
&
! :L?)&
M&;(;'N
&&
"#
M&;(=?&
! :L?)&
M&9;('=
N&&
"&O&;(;
;9&
&
&
$# &M&:(<
@N&&
"&M&;(;
;=&
$# &M&'(:
:N&&
"&O&;(;
;9&
&
&
&
&
#
#
&
&
#
#
%
&$
'(
)&KBP F&2
%Q2%3%
,-3&3-"
,0"20&
%$$.Q3%
3&"2%"3
N&*R&3G
+S3&-G
%&D%",
&0.3-",
F%&+T&%"
FG&.,0.
U.0/"$&
-+&-G%&.
3+-+Q.F
&F%,-2+
.0&+T&.-3
&Q+Q/$"
-.+,N&*
AVRL&F
+%TT.F.%
,-&+T&
U"2."-.
+,&+T&0
.3-",F%
3&T2+D&
%"FG&.,
0.U.0/"
$&-+&"$$&
.-3&,%.H
G#+23&.
,&-G%&.3
+-+Q.F&
3Q"F%(&
!&U"$/%
3&F+22%
3Q+,0&
-+&+,%5
S"W&PV
XAPL&"
,0&$#U"
$/%3&F+
22%3Q+
,0&-+&
K-/0%,
-Y3&$#-%3
-(& R.TT%2
%,-&$%--
%23&.,0
.F"-%&3.
H,.T.F"
,-&0.TT%
2%,F%3
&"D+,H
&H2+/Q
3&"T-%2&
!/Z%W&
-%3-3&["
#O&;(;4
\(&
I&*G",
H%&.,&-+
-"$&,.FG
%&3Q"F%
&[KBP F\
&T2+D&$
+S%2&-
+&G.HG%
2&%$%U"
-.+,3(&
!"#$%&'()(!
!""#
$%&'(!)*)*!+,-.%/01,21!,3!4/,.506!2065(!-(4/061!7-(%2!8!9:;!3,/!<"=+!%2>!<"?@!%-,2A!104(1*!
!"#$% !&'()$%%
*"+$%
!($,"$*%%
-",./$**%
!01,2% 3%45$-)&(% 672% 68972%
B/(2>(1!! ##! ?! C*D#!8!"*CD!%! "E*=F!8!"E*DE!%&! "*E=!8!E*CD!%6! E*FC!8!E*CF!%!G/%H0'I2!! "C#! "C! "*E)!8!E*)F!&! ?*)#!8!F*JC!&! E*FC!8!E*"J!%! E*?#!8!E*"?!&!K'!BL(/4,!! "=)! ")! E*"F!8!E*E#!6! "J*JD!8!"C*E?!%! E*=E!8!E*ED!&! E*?C!8!E*"=!&!B(H%!M&0H%! DF! D! =*E#!8!E*)F!%! "*=D!8!C*"=!&! "*CF!8!E*CJ!6! E*FC!8!E*CJ!%!! ! ! ( ( ( (94%4014061! ! ! *!=N"=!O!=#*?#N!!
+!P!E*EE"! *!=NC?!O!)*F"N!!+!O!E*EEJ! *!=N"=!O!"#*CCN!!+!P!E*EE"! *!=N==E!O!CE*DFN!!+!!P!E*EE"!

%
:_9+M99_\@!
_2! 4501! 14L>WN! V(! 15,V! 45%4! 1.(60(1! /0652(11! >(4(/-02(1! 4,4%'! 2065(! 1.%6(! 02!&L-&'(&((!%11(-&'%A(1!%',2A!%2!('(T%40,2%'!A/%>0(24*!`(! 3,L2>! 45%4!&L-&'(&((!1.(60(1!15,V(>!2%//,V(/!7-,/(!1.(60%'0X(>;!4/,.506!2065(1!%2>!%!A/(%4(/!>(A/((!,3!2065(!,T(/'%.!&(4V((2!1.(60(1!.%0/1! 02!1.(60(1[/065!6,--L2040(1N! 1LAA(1402A!%!-,/(!1.(60%'0X(>!>0(4!%2>!14/,2A(/!024(/1.(60306!6,-.(4040,2!02!45,1(!6,--L2040(1*!_26/(%1(>!.,.L'%40,2!2065(!V0>45!02!'(11!/065!%11(-&'%A(1!1((-(>!6,21(aL(26(!,3!026/(%1(>! %-,2A[02>0T0>L%'! 2065(! T%/0%40,2*! bL/45(/-,/(N! 45(/(! V%1! %! 2(A%40T(!/('%40,2150.!&(4V((2!2065(!,T(/'%.! %2>! 45(!>033(/(26(! 02! 4,2AL(! '(2A45!&(4V((2!1.(60(1! .%0/1N! V5065! 1LAA(14! %! 10-0'%/! /(1,L/6(! L1(! %-,2A! 1.(60(1! ,3! 10-0'%/!4,2AL(! '(2A451*! b02%''WN! 45(! 4/,.506! 2065(! V0>45! ,3! &L-&'(&((! 1.(60(1! V%1! 2,4!
!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! ""#!

!"#$%&'()(!
!""#

*+(-.'.&&2-0-!32&1*+!(!6(G/6,6!/0!.2*/)!.)&52/-!0/-2*!1/+.2!(.!2/$2*)!*%*9(./&03=!

!"#$%&'()&'%*(+&,-%(.),(#/*"0.$(&)(12310*1**(.44*310.5*4(
! ""#!


!!
!
!
"#$#%&'!()*+,**)-$!
!
!
!"#"$%&'()*+,**)-#'
! "#$!
%&'&()*!+,-./--,0'!
`E2! ;@@;36E5=6F! 6;! 96E7F! 6C2! 256=32!2A2186=;58A!385?2!;>!8!9@24=29:!89!B2AA!89!6C2=3!A;B23!857!E@@23!<;E5783=29H!!T83D=5?a32A8627! 385?2! 9C=>69! 857! 6C2! 4;DDE5=6F! 4C85?29! 6C86!D8F! 83=92!>3;D!9E4C!9C=>69!832!6C2!@3=D83F!4;542359!;>!6C=9!6C29=9:!B=6C!8!@836=4EA83!>;4E9!;5!6C2!<ED<A2<229!=5!8!D;E568=5!385?2!=5!8!62D@23862!Q;52!=5!';36C!T296!;>!-@8=5H!JC2!2Z=962542!;>!C=96;3=48A!9E312F!7868!>;3!6C2!8328!@3292569!18AE8<A2!;@@;36E5=6=29!
!"#"$%&'()*+,**)-#'!
!"#$!
%&!'()*+,'!-&.!%-'!/-),0+,0!',1+2&,*',%!*)3!+,456',/'!76*75'7''!/&**6,+%+'8!9:7'8&!";;#<!=+0>!?>"@>!

!"#"$%&'()*+,**)-#'
! "#$!
!"#$%"&'$"()*+,#-".$#,,


2"*-2"&%*B!8*,*!&-8*.*,!0-)!236*!)-!*R+20/!)&*',!,20:*(!4+&'66!3*124(*!)&*<!&2/!26,*2/<!,*21&*/!)&*!(455')!-7!)&*!5-40)2'0('/*!(4')236*!7-,!)&*5!)-!)&,'.*@!Q(!2!1-0(*T4*01*!-7!)&'(9!)&*(*!(+*1'*(!/'/!'0/**/!(&-8!(43()20)'26!,20:*!,*/41)'-0(!'0!)&'(!()4/<!3*124(*!)&*<!&2/!26(-!,*),*2)*/!)&*',!6-8*,!3-40/2,'*(!=>&2+)*,!"B@!!Q! (5266! :,-4+! -7! (+*1'*(! (&'7)*/! )&*',! 5*20! *6*.2)'-0(! 20/! 6-8*,!3-40/2,'*(!/-80&'66@!%&'(!:,-4+!'0164/*(!3-)&!5*/'45!20/!6-0:C)-0:4*/!(+*1'*(!
!"#"$%&'()*+,**)-#'!
!"#$!
%./' 0-$1-$,2&! ./' 0,2)&)*! '()! ./' 3%*+,-$,2*+! ,-(./0-(.12)! 3143523226&! 5782! ./'

!
!"##$%&'()*+,+*)-./%0+1)

!"#"$%&'()*+,**)-#'
! "#$!

!"#$%&'%()%))*$+,&(-$%)$&*).&($/0-/+12,3*$,.$4(,%1($+"104)$/0$',&021/0$

!"#"$%&'()*+,**)-#'!
!"#$!

!"#"$%&'()*+,**)-#'
! "#$!

!"#"$%&'()*+,**)-#'!
!"#$!
!"#$%&'(%)*+,-).,+#/&%/+,#/.+%+(/*&/,'*0,&)*+/.1'(%)*,

!"#"$%&'()*+,**)-#'
! "#"!
!"#$%&'("#')

!"#"$%&'()*+,**)-#'!
!"#$!
%&'! ()*)+,-.)(! /0! 1&.(2345)+! 5&+-&/1)'! 6./' *)+0"&))7! ./' *-$-""#*)*7! ./'
1,$2&"#))89!:9 ;<,/1)/))!'=)3-)'!'>4%)(!.&++4%)+!*+4=>-3!.-3>)'!&.(!&!?+)&*)+!()?+))!4@!.-3>)! 45)+1&=! /)*%)).! '=)3-)'! =&-+'! -.! '=)3-)'2+-3>! 34,,<.-*-)'7!'<??)'*-.?! &! ,4+)! '=)3-&1-A)(! (-)*! &.(! '*+4.?)+! 34,=)*-*-4.! -.! *>4')!34,,<.-*-)'9!B9 C>)+)!%&'!&!.)?&*-5)!+)1&*-4.'>-=!/)*%)).!.-3>)!45)+1&=!&.(!*>)!(-@@)+).3)!-.! *4.?<)! 1).?*>! /)*%)).! '=)3-)'! =&-+'7!%>-3>! '<??)'*! &! '-,-1&+! +)'4<+3)!<')!&,4.?!'=)3-)'!4@!'-,-1&+!*4.?<)!1).?*>9!


!!
!
!
"#$%&'()#$*(!
!
!
!"#$%&'("#)'*
! "#$!
%&'%()*+&',*!
"- ./01! 23! 45/6787! 85! 9:! 0;71<! =01! 5145>651! 85! 0?5@7//71! 85! =0! %7/86==5/0!%03AB?/6>0! C71A/0/73! 23! 8514=0D0C653A7! E0>60! D7301! CB1! 0=A01! 53! 121!=FC6A51!85!861A/6?2>6G3!0=A6A28630=-!,3!>7315>253>60<!5=! /03H7!0=A6A28630=!85!=0!C0I7/F0! 85! =01! 5145>651! 51A2860801! 861C632IG! >731685/0?=5C53A5-! ,1A0!861C632>6G3!53!5=!/03H7!0=A6A28630=!7>24087!J25!85?680!0!63>/5C53A71!53!5=!=FC6A5! 63J5/67/! 85! 861A/6?2>6G3! 85! =01! 5145>651<! 53! =2H0/! 85! >0C?671! 53! 5=!=FC6A5!1245/67/-!9- ,=!/5C4=0D7!85!5145>651!0!=7!=0/H7!85=!H/08653A5!0=A6A28630=!15!4/782@7!>7C7!>7315>253>60! 85! 5K53A71! 85! >7=736D0>6G3! I! 5LA63>6G3! 85! =01! 861A63A01!5145>651-! (01! 5LA63>67351! J25/73!4/587C6303A51! 0! 0=A6A2851!C58601! MN::!O!"P::!CQ<!C653A/01!R25!S36>0C53A5!=01!>7C23680851!85!D7301!0=A01!MT!"P::!CQ!4/5153A0/73!23!?0=03>5!35A7!4716A6K7!53A/5!>7=736D0>67351!I!5LA63>67351-!#- ,3! >73@23A7<! =01! >7=736D0>67351! I! 5LA63>67351! 0! =7! =0/H7! 85=! H/08653A5!0=A6A28630=!865/73!>7C7!/512=A087!=0!E7C7H536D0>6G3!85!=01!>7C23680851!85!0?5@7//71!53A/5!D7301!C58601!I!0=A01-!U- (0!/514251A0!85!=01!861A63A01!5145>651!51A2K7!85A5/C63080!47/!12!A7=5/03>60!>=6CBA6>0-!(71!0?5@7//71!>73!C0I7/!0C4=6A28!85!36>E7!>=6CBA6>7!C71A/0/73!>0C?671! CB1! 4/7323>60871! 53! =01! >7386>67351! >=6CBA6>01! 0! =01! R25! 15!53>73A/0?03! 53A/5! 0C?71! 45/67871-! V16C61C7<! =01! 5145>651! >73! C0I7/!0C4=6A28!85!36>E7!>=6CBA6>7!C71A/0/73!230!C0I7/!861C632>6G3!53!5=!/03H7!0=A6A28630=!7>24087-!W7/!A03A7<!=0!0C4=6A28!85!36>E7!>=6CBA6>7!>731A6A2I5!23!/01H7!5>7=GH6>7!40/A6>2=0/C53A5!63J7/C0A6K7!40/0!>7C4/5385/!I!4/585>6/!=0!/514251A0! 85! =01! 5145>651! 85! 0?5@7//71! 0=! >0C?67! >=6CBA6>7! I<! 53!>7315>253>60<! =71! 47A53>60=51! >0C?671! 53! =71! /03H71! 85! 861A/6?2>6G3!H57H/BJ6>0-!
General discussion !
!"#$!




!!
!
!
"#$#%#&'#(!
!
!
!"#"$"%&"'(
! "#$!
%&'&%&()&*!
+,-./01! 23435! 23! 60! ).78/95! %3! )/:15! 43! ;<=015! >3! ?@/015! .A6! B3! *8C,,3! DEEF3! ),G=.3! HAI!)9A70J0/K.!60!206G9!4=LG0A805!M/60A.NG<A!60,!O0//G89/G9!0A!HAP/.078/:N8:/.7!Q067R5!&-G60ANG.7! S! 0P0N897! T980ANG.,07! 60,! N.=LG9! N,G=U8GN9! 0A! 478:/G.'5! TT3! VWXWY3!;9LG0/A9!60,!?/GANGT.69!60!478:/G.75!M-G0693!4AZ0/85!43![35![3!;3!)/91G0/5![3!\3!%G77,0/5!*3!&3!;G,=.A5!\3!\3!O0]^7L:/S5!.A6!43!\3!)_:AN93!DE""3!`9! 7T0NG07a! 8/.G87! T/06GN8! /0N0A8! 7_GP87! .8! 0bT.A6GAZ! /.AZ0! 06Z07c! &N9,9ZS! [0880/7!"#IWYYXWdF3!4/.eJ95! 23! f3! .A6! 23! [:9893! DEEY3! O_0! G=T9/8.AN0! 9P! LG98GN! GA80/.N8G9A7! P9/! =960,,GAZ!7T0NG07! 6G78/GL:8G9A7! :A60/! N,G=.80! N_.AZ03! ;,9L.,! &N9,9ZS! .A6! fG9Z09Z/.T_S!"WIY#$XYV$3!4/.eJ95!23! f35!g3! O_:G,,0/5! ?3!B3!gG,,G.=75! .A6! H3! %0ZGA780/3! DEEV3!`9]A7N.,GAZ! &:/9T0.A!7T0NG07! .8,.7! 6G78/GL:8G9A7! 89! .! PGA0/! /079,:8G9AI! G=T,GN.8G9A7! P9/! N9A70/-.8G9A!T,.AAGAZ3!;,9L.,!&N9,9ZS!.A6!fG9Z09Z/.T_S!"#I"YX$E3!f..S0A5!%3!B3!DE""3!,.AZ:.Z0%I!`.8.!7087!.A6!P:AN8G9A7!]G8_!h4A.,S1GAZ![GAZ:G78GN!`.8.I!4!T/.N8GN.,! GA8/96:N8G9A! 89! 78.8G78GN7h3! %! T.N^.Z0! -0/7G9A! "3#3! !_88TIii)%4(3%XT/9J0N839/ZiT.N^.Z0j,.AZ:.Z0%"!f.,05!\3*35!;3\3!2.780/75!H3`3!B96^GA79A5!)3!4]=.N^5!O323!f010=0/5!>3k3!f/9]A5!\3!f:880/PG0,65!43!f:705! \3)3!)9:,79A5! \3!'.//./5! \3&3;3!;9965!%3!B.//GAZ89A5!*3!B./8,0S5!O3B3! \9A075!%3[3![GA6/98_5!23)3!?/0775! H3!*S=/AG9:6G75!43`3!g.885!.A6!\3f3!g_G88.^0/5!DEED3!B0/LG-9/S!GA! Z,9L.,! N,G=.80! N_.AZ0! /070./N_I! 6G/0N8! 0PP0N8! 9P! /G7GAZ! 80=T0/.8:/0! 9A! GA70N8!_0/LG-9/073!;,9L.,!)_.AZ0!fG9,9ZS!dI!"l"W3!f.A.71.^5!\3!"FFW3!>./G.LG,G8S!GA!60A7G8S!9P!L:=L,0L007!GA!&:/9T0!QBS=0A9T80/.I!4T9G60.I!
)*+,-'![4O%3R3!?9,7^G0!?G7=9!&A89=9,9ZGN1A0!WVID"X$"3!f.8075!`35!23!2.0N_,0/5! .A6!f3! f9,^0/3! DE""3! ,=0#I! [GA0./!=Gb06X0PP0N87!=960,7! :7GAZ! *#!N,.77073!%!T.N^.Z0!-0/7G9A!E3FFF$YVX#D3!!_88TIii)%4(3%XT/9J0N839/ZiT.N^.Z0j,=0#!
"!fGAZ_.=5! %3! 43! .A6! 43! %3! M/8_A0/3! "FFd3! &PPGNG0A8! T9,,GA.8G9A! 9P! .,TGA0! T,.A873! (.8:/0!$F"ID$dXD$F3!fG-.A65! %35! 23! 4,8=.A5! [3! 4A70,GA5! %3! 477:Amn95! M3! f0/^05! 43! f0/A.85! '3! ;3! f,.AN_085! &3!f,.A^=0S0/5! 23! )./-.,_95! f3! )_/G780A70A5! o3! )_:A5! )3! '3! `9/=.AA5! *3! `/.S5! %3!B.,L0/7=.5!&3!k/.GA7^G5!?3![0Z0A6/05!(3![0]GAXk9_5!B3![G5!\3!2.5!;3!2G,,95!g3!2:0,,0/5!B3! MA95! ?3! ?0/07X(0895! ;3! ?G/.75! 23! %060/5! 23! OG0P0,769/P5! .A6! `3! o:3! DE"D3! 7T60TI!*T.8G.,! 60T0A60AN0I! ]0GZ_8GAZ! 7N_0=075! 78.8G78GN7! .A6! =960,73! %! T.N^.Z0! -0/7G9A!E3VX#V5!p%[!_88TIii)%4(3!%XT/9J0N83!9/ZiT.N^.Z0j!7T60T3!f,.AN9X'9A8.95! f35! 43! '0/AUA601X;G,5! \3! %3!ML0795! .A6!23!q:0-0693! DE"E3!`G08! .A6!_.LG8.8!70,0N8G9A! GA! ).A8.L/G.A! ).T0/N.G,,G0! Q."/$0*( -$*1022-'( &0%/0,$3&-'RI! 0N9,9ZGN.,!6GPP0/0A8G.8G9A!9P!.!/0./X06Z0!T9T:,.8G9A3!\9:/A.,!9P!M/AG8_9,9ZS!"V"IDWFXDYY3!
References !
!"##!
`.! J.!614)%>-!K.! 5.!K(E?2@82?-!/.!G.!]?8&'-!&'4!Q.!<.!_&9921?.!:;"".!JEB! @',?&9C2(@>@(! ,?&@,!3&?@&,@)'!=&,,2?9!@'!()==1'@,B!2()%)DB.!a?2'49!@'!b()%)DB!c!b3)%1,@)'!:TA"dM*"^:.!$)==&?()-! 6.-! 7.! Z1'4@'-! `.! O.! K=@,E-! &'4! /.! 61'4%e>.! :;"".! Q?&9,@(! E@9,)?@(! 9E@>,9! @'!81=8%2*822!()==1'@,B!()=C)9@,@)'!@'!KR242'.![?)(224@'D9!)>!,E2!6)B&%!K)(@2,B!$A!$@)%)D@(&%!K(@2'(29!:S^AM;^*M"U.!$)f-! O.! b.! [.! &'4! Q.! 6.! G)f.! "^T#.! <'! &'&%B9@9! )>! ,?&'9>)?=&,@)'9.! 5)1?'&%! )>! ,E2! 6)B&%!K,&,@9,@(&%!K)(@2,B.!K2?@29!$!H/2,E)4)%)D@(&%L!:TA:""*:U:.!$?&49E&R-!J.!b.!&'4!G.!/.!`)%\&C>2%.!:;;T.!b3)%1,@)'&?B!?29C)'92!,)!?&C@4!(%@=&,2!(E&'D2.!K(@2'(2!M":A"#SS*"#Sd.!$1(F%2B-!Z.!$.-!/.!G.!]?8&'-!/.!5.!<'D@%%2,,&-!Z.!O.!G?)\@2?-!Z.!5.!6@99%2?-!&'4!/.!J.!K2&?9.!:;";.!G&'!=2(E&'@9=!@'>)?=!9C2(@29g!4@9,?@81,@)'!=)42%9h!b()%)DB!Z2,,2?9!"MA";#"*";U#.!$19E-!/.!$.-!/.!6.!K@%=&'-!&'4!Q.!`.!]??2D).!:;;#.!#d-;;;!B2&?9!)>!(%@=&,2!&'4!>)?29,!(E&'D2!@'!&!8@)4@32?9@,B!E),!9C),.!K(@2'(2!M;MAd:S*d:^.!G&=2?)'-!K.!<.-!`.!/.!`@'29-!&'4![.!`.!J@%%@&=9.!:;;S.!<!()=C?2E2'9@32!CEB%)D2'B!)>! ,E2!81=8%2!8229!H!"#$%&L.!$@)%)D@(&%!5)1?'&%!)>!,E2!Z@''2&'!K)(@2,B!^"A"T"*"dd.!G&=2?)'-!K.!<.-!5.!Q.!Z)\@2?-!5.![.!K,?&'D2-!5.!$.!P)(E-!I.!G)?429-!Z.!+.!K)%,2?-!&'4!a.!Z.!O?@9R)%4.!:;"".![&,,2?'9!)>!R@429C?2&4!42(%@'2!@'!I)?,E!<=2?@(&'!81=8%2!8229.![?)(224@'D9!)>!,E2!I&,@)'&%!<(&42=B!)>!K(@2'(29!H]K<L!";dATT:!*!TTS.!G&?32%%-!G.-!Q.!$.!6)B-!K.!/.!K=&?,-!6.!+.![BR2%%-!G.!Q.![?29,)'-!&'4!Q.!O)1%9)'.!:;;T.!Q2(%@'29!@'! >)?&D2! &3&@%&8@%@,B! >)?! 81=8%28229! &,! &! '&,@)'&%! 9(&%2.! $@)%)D@(&%! G)'92?3&,@)'!"M:A#d"*#d^.!GE&92-!5.!/.!&'4!/.!<.!Z2@8)%4.!:;;M.!b()%)D@(&%!'@(E29A!%@'F@'D!(%&99@(&%!&'4!()',2=C)?&?B!&CC?)&(E29.!]'@32?9@,B!)>!GE@(&D)![?299-!GE@(&D).!GE2'-!V.*G.-!`.*5.!KE@1-!K.!$2'24@(F-!5.!Q.!`)%%)R&B-!_.!P.!GE2B-!`.!K.!$&?%)R-!5.!P.!`@%%-!&'4!G.!Q.!aE)=&9.!:;;^.!b%23&,@)'!@'(?2&929!@'!=),E!&992=8%&D29!)32?!#:!B2&?9!)'!&!,?)C@(&%!=)1',&@'.![?)(224@'D9!)>!,E2!I&,@)'&%!<(&42=B!)>!K(@2'(29!H]K<L!";TA"#S^*"#dM.!
!"#"$"%&"'(
! "#$!
`!4GD/?2?!'0'I6D/4(@+!1:/'(:'!NN"MNA#!O!NA[+!360'=2?)! W+! 6(9! C+! C(J'=Eab=(+! ABB$+! P'@40I/(J! D'?G4=60! I6=/6D/4(! /(! I'=D'E=6D'! 9/'D@!2@/(J!(6D2=6007!4::2==/(J!@D6E0'!/@4D4G'@+!Q':404J/6!"##MS#[OS$Y+!36I/@)!C+!,+)!H+!1+!,'(;/(@4()!,+!.+!H65D4()!8+!1&4==4:;@)!6(9!1+!T449+!"XXY+!\6;/(J!?/@D6;'@!5&'(! G='9/:D/(J! @&/FD@! /(! @G':/'@! =6(J'! /(! ='@G4(@'! D4! J04E60! 56=?/(J+! ^6D2='!NX"M[YNO[YS+!3'I/:D4=)!<+)!%+!I6(!15667)!>+!8='='D4()!H+!8=4D4(@)!3+!%&6?E'=06/()!,+!.'0/b0c)!1+!.'==6(94)!P+! ,200/6=9)!\+!-22@@66=/)!C+! H/(9@D=b?)! ,+!P'/F)!3+!8+!P47)!Q+! 1:&5'/J'=)! ,+! 1'DD'0')! %+!1D'F6('@:2)! C+! <6(! 1D=/'()! %+! <6(! >2=(&42D)! _+! <'=?42U';)! \+! T600/@3'<=/'@)! *+!T7(&4FF)!6(9!W+!,/J2'D+!AB"A+!3/FF'='(:'@!/(!D&'!:0/?6D/:!9'ED@!4F!E/=9@!6(9!E2DD'=F0/'@!6D!6!:4(D/('(D60!@:60'+!^6D2='!%0/?6D'!%&6(J'!AM"A"O"A#+!3/6?4(9)! 1+!L+)!C+!\+!W=6?')!P+!C+!\6=D/()! 6(9!H+!8+!82:;0'7+!AB""+! 1G':/'@`! D=6/D@!G='9/:D!G&'(404J/:60!='@G4(@'@!D4!:0/?6D'!:&6(J'!/(!E2DD'=F0/'@+!L:404J7!XAM"BB$O"B"A+!3d6U)!>+L+!6(9!,+!C+!W'=(e(9'U+!"XY[+!C@D2=/6@!7!%6(D6E=/6+!*(M!f'/(694!\)!P/I6@O\6=Dd('U!1!g'9@h)! H6! I'J'D6:/i(! 9'! L@G6j6)! GG! [[k""S+! l(/I'=@/969! 9'! C0:60e! 9'! .'(6='@)!\69=/9+!3290'7)! P+! 6(9! L00/(JD4(! %+f+! "XXB+! \':&6(/:@! 4F! F4=56=9! F0/J&D! /(! E2?E0'E''@+! *+!-/('?6D/:@!6(9!?4=G&404J7+!,42=(60!4F!LZG'=/?'(D60!8/404J7!"#YM!"XO$A+!32G4(D)! m+! H+)! %+! 36?J66=9)! 6(9! <+! 1/?4(@'(+! AB""+! n26(D/D6D/I'! &/@D4=/:60! :&6(J'! /(!E2?E0'E''!g+,-*.'!@GG+h!6@@'?E06J'@!4F!='9!:04I'=!F/'09@+!fH41!Q('!SM'A$"[A+!L6=07)! P+! 6(9! 3+! W+! 16Z+! AB""+! C(607@/@! 4F! :0/?6D'! G6D&@! ='I'60@! G4D'(D/60! 0/?/D6D/4(@! 4(!@G':/'@!=6(J'!@&/FD@+!L:404J7!0'DD'=@!"#M""A$O""NN+!
References !
!"#$!
`+)_K5).W&'/!41/!21!5)-a->)_/!01!2;M/!<1!V*)*)(;-/!&->!71!01!<6;9&'1!ABBI1!76&-.)'!,-!(6)! H;9G;',(,;-!;S!V*,(,'6!ET(()*S+M! &'')9E+&.)'!;F)*! (N;!>)H&>)'1!3+;E&+!76&-.)!V,;+;.M!"#D"#$#K"#L#1!3;()++,/![1!P1!&->!21!=1!7;+N)++1!ABB"1!XT&-(,SM,-.!E,;>,F)*',(MD!G*;H)>T*)'!&->!G,(S&++'!,-!(6)!9)&'T*)9)-(!&->!H;9G&*,';-!;S!'G)H,)'!*,H6-)''1!%H;+;.M!+)(()*'!#DRLJKRJ"1!3;T+';-/! 01! AB"B1! VT9E+)E))'D! E)6&F,;T*/! )H;+;.M! &->! H;-')*F&(,;-1! @CS;*>! b-,F)*',(M!8*)''/![)N!c;*O1!3;T+';-/!01!&->!V1!0&*F,++1!ABB#1![,H6)!;F)*+&G!&->!>,)(!E*)&>(6! ,-!ET9E+)E))'d!&*)!*&*)!'G)H,)'!9;*)!'G)H,&+,_)>!,-!(6),*!H6;,H)!;S!S+;N)*'e!4G,>;+;.,)!RUDUUK$R1!3;T+';-/! 01! &->! =1! 21! :G&**;N1! ABBJ1! %F,>)-H)! S;*! H;9G)(,(,;-! E)(N))-! 6;-)ME))'! &->!ET9E+)E))'d! )SS)H('! ;-! ET9E+)E))! N;*O)*! ',_)1! P;T*-&+! ;S! f-')H(! 7;-')*F&(,;-!"RD"LLK"I"1!3;T+';-/! 01/! 51! ^&-+)M/! V1! 0&*F,++/! P1! %++,'/! &->! 51! =-,.6(1! ABBU1! 7&T')'! ;S! *&*,(M! ,-!ET9E+)E))'1!V,;+;.,H&+!7;-')*F&(,;-!"AAD"KI1!3;T+';-/! 01/! 51! %1! ^&-+)M/! V1! 0&*F,++/! &->! P1! :1! %++,'1! ABB$1! V,;(;G)! &'';H,&(,;-'! &->! (6)!>)H+,-)!;S!ET9E+)E))'!Z!"#$%&!'GG1]1!P;T*-&+!;S!f-')H(!7;-')*F&(,;-!"BDJUK"BR1!3;T+';-/! 01/! 31! 71! ?M)/! &->! V1! 0&*F,++1! ABBI'1! 0,)(! E*)&>(6/! H;)C,'()-H)! &->! *&*,(M! ,-!ET9E+)E))'1!V,;>,F)*',(M!&->!7;-')*F&(,;-!"LDRA$JKRAII1!3;T+';-/! 01/! 31! 71! ?M)/! &->! V1! 0&*F,++1! ABBI$1! 0)H+,-)! &->! H;-')*F&(,;-! ;S! ET9E+)! E))'1!4--T&+!2)F,)N!;S!%-(;9;+;.M!URD"J"KABI1!
!"#"$"%&"'(
! "#$!
`??D?I'6'!Q)**'6'!"LC[VK$J-!\2FE)+!G-!899#-!,'?6D'F2>)!)*A)D?E)!F?3)DBC!@<2>!><)1!3)>)6>!2*3!@<2>!><)1!<'3)-!%D?=2D!H6?D?I1!2*3!,'?I)?I&2E<1!"JC#[LK#$"-!\2FE)+! G-! 2*3! Z-! 4-! ^)>'>-! 899V-! 5?*B)&A'*I! ='?3'A)&B'>1! 0*3)&! 6D'F2>)! 6<2*I)C! ><)! &)2&!)3I)!F2>>)&B-!H6?D?I1!D)>>)&B!:C#["K#[$-!\2&&'*I>?*+!Z-+! ;-!O?'@?3+! 2*3!/-! PE2&7B-!"LLL-!5D'F2>)! 6<2*I)!2*3! >&?E<'6! '*>)&26>'?*B-!/&)*3B!'*!H6?D?I1!a!HA?D0>'?*!"#C"#[K"V9-!\2B>')+!/-+!Z-! 4-!/'=B<'&2*'+! 2*3! 4-!\-!Q&')3F2*-!899L-!/<)!)D)F)*>B!?(! B>2>'B>'62D! D)2&*'*IC!32>2!F'*'*I+!'*()&)*6)+!2*3!E&)3'6>'?*-!PE&'*I)&+!T)@!b?&7-!\2>(')D3+! Z-! %-! 2*3! %-! N),0<*-! 899$-! ^2>6<! 2*3! D2*3B62E)! (26>?&B! B<2E)! 6?FF0*'>1!2BB)F=D2I)! ?(! =0F=D)! =))B+! )*+,-'! BEE-! R\1F)*?E>)&2C! GE'32)S+! '*! F?*>2*)!F)23?@B-!,'?D?I'62D!5?*B)&A2>'?*!"JLC"V9K"V:-!\2@7'*B+!,-!G-+!Z-!Q')D3+!\-!c-!5?&*)DD+!.-!4-!50&&')+!4-!Q-!%0WI2*+!.-!U-!]20(F2*+!4-!/-!])&&+!%-!%-!U'>>)D=26<+!/-!_=)&3?&((+!H-!U-!_d,&')*+!H-!H-!^?&>)&+!2*3!4-!Z-!%-!/0&*)&-!899J-!H*)&I1+!@2>)&+! 2*3! =&?23KB62D)! I)?I&2E<'6! E2>>)&*B! ?(! BE)6')B! &'6<*)BB-! H6?D?I1! :#CJ"9VKJ""$-!\)ID2*3+!P-!4-+!G-!T')DB)*+!G-!NYX2&?+!G-!N-!,e)&7*)B+!2*3!f-!/?>D2*3-!899L-!\?@!3?)B!6D'F2>)!@2&F'*I!2(()6>!ED2*>KE?DD'*2>?&!'*>)&26>'?*Bg!H6?D?I1!D)>>)&B!"8C":#K"LV-!\)'77'*)*+! Z-! ]-+! U-! N0?>?+! Z-! c'&772D2+! Z-! %-! ^)2&B?*+! 2*3! 4-! \-! ]h&=)&-! 899$-! ,'?>'6!'*>)&26>'?*B!'FE&?A)!E&)3'6>'?*!?(!=?&)2D!='&3!3'B>&'=0>'?*B!2>!F26&?KB62D)B-!%D?=2D!H6?D?I1!2*3!,'?I)?I&2E<1!"[C$V#K$[J-!\)'*&'6<+! ,-! "L$[-! Z)B?0&6)! E2&>'>'?*'*I! 2F?*I! B?F)! )0B?6'2D! '*B)6>BC! =0F=D)=))B-!H6?D?I1!V$C:$#K::L-!
References !
!"#$!
`R5,!7(9!>.!A7+3&@.!HI"".!A&;+'(@'(?!6M&*'&6Y!73'4';<!;5!*5M&!L';+!)7M'9!*4'27;&!*+7(?&.!N45374!>+7(?&!-'545?<!"0OH/$0QH//I.!%5MK,! E.,! G.! C.! W745(&,! 7(9! C.! %.! -)5L(.! "//_.! >52M&;';'5(! ;+&5)<! 7(9! ;+&! 6;)1*;1)&! 5K!&*545?'*74!*5221(';'&6.!T8541;'5(7)<!T*545?<!0O"#HQ"P#.!%1?+&6,! U.! HIII.! -'545?'*74! *5(6&\1&(*&6! 5K! ?45374! L7)2'(?O! '6! ;+&! 6'?(74! 74)&79<!7MM7)&(;^!G)&(96!'(!T*545?<!a!T8541;'5(!"POPJQJ".!%1;*+'(65(,!N.!T.!"/P0.!>5(*419'(?!)&27)@6.!>549!SM)'(?!%7)35)!S<2M56'7!5(!b17(;';7;'8&!-'545?<!HHO"#PQ"P/.!%1;*+'(65(,! N.! T.! "/P/.! %527?&! ;5! S7(;7! A5674'7! 5)! L+<! 7)&! ;+&)&! 65! 27(<! @'(96! 5K!7('2746^!V2&)'*7(!c7;1)74'6;!/_O"#PQ"P/.!%1;*+'(65(,!N.!T.!"/0$.!V(!'(;)591*;'5(!;5!M5M147;'5(!&*545?<.!d74&!:('8&)6';<!=)&66,!c&L!%78&(.!X(51<&,!B.!e.!"/0$.!A&651)*&!M7);';'5('(?!'(!31234&3&&6O!&FM&)'2&(;74!6;19'&6!5K!K5)7?'(?!3&+78'51).!T*545?<!P/OJ0HQJ0$.!X=>>! fX(;&)?58&)(2&(;74! =7(&4! 5(! >4'27;&! >+7(?&g.! HII0.! >4'27;&! *+7(?&! HII0O! G+&!M+<6'*74! 6*'&(*&!376'6.! >5(;)'31;'5(!5K!e5)@'(?!N)51M! X! ;5! ;+&! E51);+!V66&662&(;!A&M5);! 5K! ;+&! X(;&)?58&)(2&(;74! =7(&4! 5(!>4'27;&!>+7(?&! hS54525(,! S.,!B.!b'(,!Z.!Z7(('(?,! ].! >+&(,! Z.! Z7)\1'6,! D.-.! V8&)<;,! Z.! G'?(5)! 7(9! %.U.! Z'44&)! f&96.gi.!>723)'9?&!:('8&)6';<!=)&66,!>723)'9?&.!
!"#"$"%&"'(
! "#$!
`!TZ7C4+>75!/#<V$#LK0".!M4:;,! =.! -.,! _.! M.! 9425G,! 256! P.! 9.! PR74.! /0"".! O2;>6! 2C+>+46>52C! :>G(2+>75! 73! :745+2>5!;C25+&! >5! _2>S25! 256! >+&! >:;C>A2+>75&! 37(! R>GR! 2C+>+46'! )>76>Z'(&>+*.! TA7G(2;R*!\#<00"L00K.!M'+E,!a.! 256! P.! O2R)'N.! /00/.! Y'7G(2;R>A! (25G'! &>E'! 256! 6'+'(:>525+&! 73! 2Z>25! &;'A>'&!(>AR5'&&.!-A>'5A'!/$K<"J#UL"JJ".!M'+E,!a.,!P.!O2R)'N,!256!O.b.!P7CS'CC.!/00#.!_R'!A7>5A>6'5A'!73!(2(>+*!256!(>AR5'&&!256!+R'!;7+'5+>2C!&>G52+4('!73!R>&+7(*!>5!A'5+('&!73!'56':>&:.!TA7C7G*!1'++'(&!K<""U0c$".!M'+E,!a.,!X.!-.!a>CA7Z',!256!=.!@.!X7)&75.!/00K.!@(7F'A+'6!>:;2A+&!73!AC>:2+'!256!C256L4&'!AR25G'!75!+R'!GC7)2C!6>Z'(&>+*!73!)>(6&.!@17-!Q>7C7G*!J<'"JK.!M>G4'+,!I.,!=.!-.!Y267+,!O.!M4CC>2(6,!-.!T.!B'S&75,!256!X.!P74Z'+.!/00K.!PC>:2+'!'5Z'C7;',!C>3'!R>&+7(*!+(2>+&!256!+R'!('&>C>'5A'!73!)>(6&!32A>5G!GC7)2C!AR25G'.!YC7)2C!PR25G'!Q>7C7G*!"\<"VK/L"VU#.!M>G4'+,! I.,!O.!X.!Y('G7(*,!d.!X'Z>A+7(,!O.!T.!Y(''5,!@.!d7(e&'N,!=.!d25!-+(>'5!256!X.!P74Z'+.!/0"0.!@7;4C2+>75!+('56&!73!T4(7;'25!A7::75!)>(6&!2('!;('6>A+'6!)*!AR2(2A+'(>&+>A&!73!+R'>(!AC>:2+>A!5>AR'.!YC7)2C!PR25G'!Q>7C7G*!"V<#$KLJ0J.!b2:>C2(,!M.!W.!256!b.!W.!W4C6775.!/0"0.!_R'!PC>:2+>A!B>AR'!X>Z'(&>+*!73!W2C2G2&*!@(>:2+'&<!=!@R*C7G'5'+>A!@'(&;'A+>Z'.!@17-![5'!J<'""0K\.!b'CC&,! =.! O.! 256! X.! Y74C&75.! /00\.! @('3'(('6! 5'&+>5G! &>+'&! 73! )4:)C')''! H4''5&!89*:'57;+'(2<! =;>62'?! >5! 2G(7'A7&*&+':&! >5! +R'! fb.! Q>7C7G>A2C! P75&'(Z2+>75!"0$<"VJL"K#.!b>CC''5,!_.! M.! 256!1.!=.! -7Cg(E257.!/00U.!P75&'(Z2+>75! &+(2+'G>'&! +7!:>+>G2+'! >:;2A+&! 3(7:!AC>:2+'! AR25G'! >5! =:2E75>2.! @R>C7&7;R>A2C! _(25&2A+>75&! 73! +R'! O7*2C! -7A>'+*! Q<!Q>7C7G>A2C!-A>'5A'&!\V\<"UU"L"UUU.!b>:4(2,!W.!"$U0.!=!&>:;C'!:'+R76!37(!'&+>:2+>5G!'Z7C4+>752(*!(2+'&!73!)2&'!&4)&+>+4+>75&!+R(74GR! A7:;2(2+>Z'! &+46>'&! 73! 54AC'7+>6'! &'H4'5A'&.! M74(52C! 73! :7C'A4C2(!'Z7C4+>75!"V<"""L"/0.!
References !
!"#$!
`0=>! +0K:@7&=N! 0;;0=)5! /;! =>-'?&'?! =7&9-)0! (0)0=)0(! /'! -!30?&/'-7!5=-70,!Y7/@-7!L=/7/?6!-'(!T&/?0/?3-K>6!"1NZ$POZ"$,!%a3'03*!.,!1$$b,!2>0!:50!/;!c-7)&):(0c!&'!0=/7/?&=-7!3050-3=>,!230'(5!&'!L=/7/?6!d!L4/7:)&/'!11N#]MO#bZ,!%a3'03*!.,*!-'(!Q,!W>5-<-,!1$$Z,!Q/:')-&'!565)095,!C'N!A-)5/'*!+,2,*!-'(!8,X,!^-I3&!B0(5E*!L=/565)095!-'(!X:9-'!A077!T0&'?*!KK,!]JPeb"],!C57-'(!R3055*!A-5>&'?)/',!%/5&/3*! 8,*!A,! .07-36*! R,! W70G'&=`-I*! U,! D&G-7*!A,! %3f7*!A,! S/7-3`*! -'(! R,! R7/'I-,! 1$$b,! 2>0!(0=7&'0! /;! )>0! @:9@70! @005! -'(! =:=I//! @005! BX690'/K)03-N! 8K&(-0N! T/9@&'&E! /;!A05)03'!-'(!.0')3-7!L:3/K0,!W36\!Z"NbMOJJ,!%3-:55*! U,*! C,! S)0;;-'OH0<0')03*! -'(! 2,! 25=>-3')I0,! 1$$P,! X/<! (/05! 7-'(5=-K0! =/')0\)!=/')3&@:)0!)/!0;;0=)5!/;!>-@&)-)!;3-?90')-)&/'!/'!(&4035&)6!-'(!K/K:7-)&/'!(0'5&)6!/;!@:))03;7&05g!U/:3'-7!/;!T&/?0/?3-K>6!P$NJJMOM$$,!%30@5*!.,!U,!"MJM,!L=/7/?&=-7!90)>/(/7/?6,!X-3K03!d!+/<*!F0<!h/3I,!%30603*!H,*!8,!W0(*!%,!A-7)>03OX077<&?*!-'(!+,!D3-'I7,!1$$Z,!830!;/305)5!K/)0')&-7!7-'(5=-K0!@-33&035! ;/3! ;/3-?&'?! @:9@70@005g! V-'(5=-K0! 5=-70! 0\K03&90')5! <&)>! !"#$%&'
()**)&(*+&! -??,! -'(! !"#$%&' ,-&.%"*%#! BX690'/K)03-*! 8K&(-0E,! T&/7/?&=-7!./'5034-)&/'!""]N"""O""J,!V-! S/3)0*! D,! 8,! -'(!A,! U0)`,! 1$"$,! R3/G0=)0(! 3-'?0! =/')3-=)&/'5! /;! 9/')-'0! @&/(&4035&)6!:'(03! ?7/@-7! <-39&'?,! R3/=00(&'?5! /;! )>0! +/6-7! S/=&0)6! TN! T&/7/?&=-7! S=&0'=05!1bbNPZ$"OPZ"$,!V-! S/3)0*! D,! 8,! -'(! D,! +,! 2>/95/'! CCC,! 1$$b,! R/70<-3(! 5>&;)5! &'! <&')03! 3-'?05! /;! F/3)>!8903&=-'!@&3(5,!L=/7/?6!JJN"J$PO"J"1,!V-:?>7&'*! H,! .,*! .,! U/5>&*! R,!Q,! T/(0?/9*! ^,! 8,! T-5)/<*! -'(! R,! ^,! D:7i,! 1$"1,! 8! K30(&=)&40!9/(07! /;! =/99:'&)6! -5509@76! )>-)! &'=/3K/3-)05! &')3-5K0=&;&=! )3-&)! 4-3&-)&/',!L=/7/?6!70))035!"#N"1M"O"1MM,!V-69-'*! .,! 8,*! H,! 8,! 833&'?)/'*! .,! Y,!Q/')-j-*! -'(!H,!Q,! R/5),! 1$$b-,! .-'! 5)-@70! &5/)/K0!3-)&/5!K3/4&(0! ;/3! =/99:'&)6O<&(0!90-5:305! /;! )3/K>&=! 5)3:=):30g!L=/7/?6!JJNZ1OZJ,!
!"#"$"%&"'(
! "#"!
`$+a!%(9!
*0( 123/42$/-'! `$+a! `T&'+)! ,B69%8a)! %(9! 158! B3CC6_;8! 23;8! 3D! 4;6'%18! 45%(<8+!:(13'3;3<6C1]C!73(15;&!7%<%V6(8!"G?E"H"I+!7%183)! .+! "F?>+! *;6'%+! b(E! L6;K8263! *%c%9%! `89Ca)! O2%(! :(464;3B896%! ,C1026%(%)! W3'3! N+!*%c%9%)!^K6893+!7%116;%)!@+)! -+!L+![316%53)!N+![%61%;%)!%(9!,+![3'3(8(+!=>>J+!W58!0C8!3D!843;3<64%;! 12%61C! 6(!8Z16(4163(! 26C\! %CC8CC'8(1CE! %! 4%C8! C109&! 3(! <83'81269! '315C+! M63;3<64%;!*3(C82K%163(!"I"E=G==H=G=J+!74,21502)!S+!T+!"F?=+!O83<2%B564%;!843;3<&E!B%1182(C!6(!158!96C126_0163(!3D!CB8468C+!T%2B82!%(9!S3A8)!@8A!d32\+!74b(1&28)! L+! %(9! S+! T3__C+! =>>"+! ,! D2%'8A32\! D32! 43(48B10%;6V6(<! 50'%(! 8DD841C! 3(!;%(9C4%B8C! %(9! 61C! 28;8K%(48! 13! '%(%<8'8(1! %(9! 28C8%245! '398;C+! *3(C82K%163(!M63;3<&!"GE"=J=H"=F=+!74[6((8&)!7+!$+!%(9!-+!$+!$34\A339+!"FFF+!M63164!53'3<8(6V%163(E!%!D8A!A6((82C!28B;%46(<!'%(&!;3C82C!6(!158!(8Z1!'%CC!8Z16(4163(+!W28(9C!6(!:43;3<&!e!:K3;0163(!"IEI#>HI#G+!78(P(98V)! S+! =>>?+! T3A! %28! 6(C841C! 28CB3(96(<! 13! <;3_%;! A%2'6(<f! W6g9C4526D1! K332!:(13'3;3<68!"#>EG##HGU#+!
References !
!"#$!
`'Y&'O6=;0! F0=&7O62! \6>;0'62-! %;';7O&=;0! )&! %&);0! .EN;&'O&+!H;=&>>;a'!/&'&=62!)&!26!<;0);Y&=7;)6)+!<67&!)&!H6O07!)&!26!<;0);Y&=7;)6)+!%6)=;)-!%0=&'0+! C-! Z-+! :-! J-! .=;O6+! 6')! b-! @02;7-! $KKL-! %0=M?020D;>62! 677&EN2I! E&>?6';7E7! ;'!\&0O=0M;>62!N6O!677&EN26D&7!6')!&'7&EN2&7!^;O?;'!6!26')7>6M&-!V&>020D;6!"UcR"TT3"UK-!%0=;O*+!C-+!8-!b-!P6OO0'+!C-!8-!C0'=0I+!8-!b-!P6==6+!/-!C-!A?;O&+!6')!@-!,-!<&;77;'D&=-!$KK[-!`EM6>O!0Q!6!>&'OX=I!0Q!>2;E6O&!>?6'D&!0'!7E6223E6EE62!>0EEX';O;&7!;'!B07&E;O&!\6O;0'62!P6=d+!e@.-!@>;&'>&!T$$R$L"3$LU-!\6d6D6^6+!@-!6')!:-!@>?;&2*&O?-!$K"K-!,&M&6O6N;2;OI!Q0=!/6X77;6'!6')!'0'3/6X77;6'!)6O6R!6!M=6>O;>62!DX;)&!Q0=!N;020D;7O7-!<;020D;>62!,&Y;&^7![#RcT#3c#L-!\&^70E&+! @-! H-+! C-! %6=O;'&*! )&2! ,;0+! @-! <&6=?0M+! 6')! H-! b-! P?;22;M7-! $KKS-! .! ';>?&! Q0=!;70O0M;>!&>020DI-!F=0'O;&=7!;'!Z>020DI!6')!O?&!Z'Y;=0'E&'O!#RU$c3UTL-!\;'I&=026+!%-+!f-!P0'7+!6')!8-!%-!,0X=&-!$KK#-!.O267!C2;E1O;>0!H;D;O62!)&!26!P&'5'7X26!`N(=;>6R!%&O0)020D56!I!6M2;>6>;0'&7!&'!N;0>2;E6O020D56!I!D&0N0O1';>6-!e';Y&=7;)6)!.XOa'0E6!)&!<6=>&20'6+!<6=>&20'6-!\0DX(73<=6Y0+! H-+! %-! <-! .=6g40+! %-! P-! Z==&6+! 6')! 8-! P-! %6=O5'&*3,;>6-! $KKS-! ZGM07X=&! 0Q!D20N62! E0X'O6;'! 7I7O&E7! O0! >2;E6O&! ^6=E;'D! )X=;'D! O?&! $"7O! C&'OX=I-! /20N62!Z'Y;=0'E&'O62!C?6'D&!"SRU$K3U$[-!\0DX(73<=6Y0+!H-+!%-!<-!.=6g40+!J-!,0E)62+!6')!C-!,6?N&d-!$KK[-!@>62&!&QQ&>O7!6')!?XE6'!;EM6>O!0'!O?&!&2&Y6O;0'62!7M&>;&7!=;>?'&77!D=6);&'O7-!\6OX=&!U#TR$"L3$"c-!VN&70+!8-!,-!"cc$-!/&0D=6M?;>!);7O=;NXO;0'!6')!>0EEX';OI!7O=X>OX=&!0Q!NXEN2&N&&7!;'!O?&!'0=O?&='!`N&=;6'!M&';'7X26-!V&>020D;6![cR$UU3$#$-!Vd76'&'+!8-+!F-!/-!<26'>?&O+!,-!9;')O+!P-!b&D&')=&+!,-!<-!Vh:6=6+!/-!b-!@;EM70'+!P-!@02IE07+!%-!:&'=I+!:-!@O&Y&'7+!6')!:-!A6D'&=-!$K""-!Y&D6'R!C0EEX';OI!Z>020DI!P6>d6D&-!V2)&'+! 8-! H-! $KKL-! <;0O;>! ?0E0D&';*6O;0'R! 6! '&^! =&7&6=>?! 6D&')6! Q0=! >0'7&=Y6O;0'!N;0D&0D=6M?I-!80X='62!0Q!<;0D&0D=6M?I!TTR$K$S3$KTc-!P6=E&76'+!C-!"ccL-!C2;E6O&!6')!7M&>;&7h!=6'D&-!\6OX=&!T[$RSL#3SLL-!P6=E&76'+! C-! $KKL-! Z>020D;>62! 6')! &Y02XO;0'6=I! =&7M0'7&7! O0! =&>&'O! >2;E6O&! >?6'D&-!.''X62!,&Y;&^!0Q!Z>020DI+!ZY02XO;0'!6')!@I7O&E6O;>7!TSRLTS3LLc-!
!"#"$"%&"'(
! "#$!
`F-7';)'7,! M.! L7>)'a+,! K.! O.!A5;;)()9)',! &+;! P.! K.! A.! L:76V?)44.! /00/.! b5:5')! 8'7[)6:97+*! 37'! T)c96&+! 3&5+&*!5+;)'!=47>&4!649(&:)!6<&+=)!*6)+&'97*.!I&:5')!J"ECE/EFE/U.!%7*:,!P.!T.!/00/.!d*9+=!*:&>4)!9*7:78)*!:7!)*:9(&:)!:'78<96!87*9:97+C!(7;)4*,!():<7;*,!&+;!&**5(8:97+*.!e6747=B!D$C10$F1"D.!%7::*,!L.!@.,! M.!-.!A9)*()9[)',!-.!N')()+,!%.!I)5(&++,!].!L6<?)9=)',!&+;!S.!e.!N5+9+.!/0"0.!@47>&4! 87449+&:7'! ;)649+)*C! :')+;*,! 9(8&6:*! &+;! ;'9Y)'*.! Q')+;*! 9+! e6747=B! f!eY745:97+!/#C$J#F$#$.!%75+;*,! M.! H.,! T.! %.! R.! b7=;)+,! &+;! M.! O.! -&(8>)44.! "UUU.! A9747=96&4! ')*87+*)! :7! 649(&:)!6<&+=)!7+!&!:'7896&4!(75+:&9+.!I&:5')!$UDCE""FE"#.!%gB'B,! M.,! T.! R57:7,! K.! N.! O)9VV9+)+,! T.! N55**&&'9,! &+;! N.! L&&'9+)+.! /00U.! L8)69)*! :'&9:*!)c84&9+!')6)+:!'&+=)!*<93:*!73!b9++9*<!>5::)'349)*.!@47>&4!-<&+=)!A9747=B!"#C1$/F1J$.!%'B*FM7+)*,! ].! e.! &+;! L.! H.! -7'>):.! "UU".! A5(>4)>))*.! K96<(7+;! %5>49*<9+=! -7(8&+B,!L475=<.!%5449&(,!O.!K.!"U1#.!-7)c9*:)+6)!73!*8&''7?*C!&!:)*:!73!67((5+9:B!:<)7'B.!L69)+6)!"DUCJ1JFJ1E.!%5449&(,!O.! K.! /000.!]+! :<)! ')4&:97+*<98! >):?))+! +96<)! &+;! ;9*:'9>5:97+.! e6747=B! 4)::)'*!$C$JUF$E".!%BV),! @.! O.! "UD/.! R76&4! =)7='&8<96! ;9*:'9>5:97+*! 73! >5(>4)>))*! +)&'! -')*:);! A5::),!-747'&;7C!67(8):9:97+!&+;!67((5+9:B!*:'56:5').!e6747=B!E$C###F#1$.!h5)Y);7,! T.,! K.! LY&+>i6V,! &+;! %.! eV4gY.! /00U.! 2+:'&87854&:97+! +96<)! 8&':9:97+9+=! 9+! &!=)+)'&49*:!8');&:7'!49(9:*!377;!?)>!67++)6:9Y9:B.!e6747=B!U0C//E$F//1J.!K!P)Y)478()+:!-7')!Q)&(.!/0"/.!KC!H!4&+=5&=)!&+;!)+Y9'7+()+:!37'!*:&:9*:96&4!67(85:9+=.!K! b75+;&:97+! 37'! L:&:9*:96&4! -7(85:9+=,! ^9)++&,! H5*:'9&.! !<::8CZZ???.KF8'7[)6:.7'=Z."!!K&<>)V,! -.! "UU#.! Q<)! )4)Y&:97+&4! ='&;9)+:! 73! *8)69)*! '96<+)**C! &! 5+937'(! 8&::)'+j!e67='&8<B!"DC/00F/0#.!
References !
!"#$!
`/-!%89*)775+!0-!F-+!]-!%)<)7T+![-!W7)44&:=V)J):7)1+!W-!N-!,K::8:<'&I+!,-!D1)I):+!N-!U2<;&:5*8+!U-!Y)II833=F)11):+! W-! W-! Y1)):3)&4+! N-! G-! D3)8:+! G-! G-! G&?48)3;+! E-! N-! G21&:;8:+! N-!_9'8):<+! &:;!U-! H-!a8&:&-!.//@-!E&:;59&6)!)44)975!2:! 9126!62338:&782:! 5)1^89)5A! &1)!7')1)!<):)1&3!6&77)1:5b!>9232<?!3)77)15!""A$CC=#"#-!%227+! 0-! E-+! ]-! 0-! Q189)+! D-! %-! F&33+! W-! F-! W9':)8;)1+! ,-! %25):TJ)8<+! &:;! ]-! N-! Q2K:;5-! .//B-!H8:<)1618:75!24!<32(&3!J&1I8:<!2:!J83;!&:8I&35!&:;!63&:75-!c&7K1)!$."A#P=`/-!W9':)8;)1+!,-!N-+!d-!W-!%&5(&:;+!&:;!D-!d-!>389)818-!./".-!c[F![I&<)!72![I&<)]A!.#!?)&15!24!8I&<)!&:&3?585-!c&7K1)!G)7'2;5!CA`P"=`P#-!W9'1e7)1+!V-+!d-!,1&I)1+!%-!E))I&:5+![-!,-!Q1):789)+!G-!U-!N1&f\2+!c-!d-!N1:)33+!N-!U2:;)&K+!F-!UK<I&::+!0-!%-!,&17)1+!,-!N-!Y1&98&+!N-!,-!;)!3&!a)<&=E)8:)17+!G-!>1'&1;+!H-!>J)17+!G-!Y3):;8:8:<+! ]-! [-! F2K5)+! W-! D&:*&&:6gg+! %-! ]-! 0-! D3)8:+! W-! E&^21)3+! G-! E8:;:)1+! G-! ]-!G)7T<)1+! ]-! G)?)1+! 0-! V-!G879')33+! [-! %)<8:57)1+! G-! %2K:5)^)33+! W-! W&(&7R+! W-! W879'+! U-!WI87'+!]-!WI87'+!Q-!WI87'+!G-!0-!W?*)5+!D-!0'2:89*)+!d-!0'K833)1+!d-!0K9*+!W-!O&)'3)+!&:;!U-! O8)13-! .//#-! >925?57)I! 5)1^89)! 5K663?! &:;! ^K3:)1&(8387?! 72! <32(&3! 9'&:<)! 8:!>K126)-!W98):9)!B"/A"BBB="BBP-!W9'J)8<)1+!_-+! ]-!W)77)3)+!_-!DK;1:&+!W-!D327T+!&:;![-!Dh':-!.//@-!,38I&7)!9'&:<)!9&:!9&K5)!56&78&3!I85I&79'!24!7126'89&33?!8:7)1&978:<!56)98)5-!>9232<?!@CAB$P.=B$PC-!W'&44)1+!F-!U-+!%-!c-!H85')1+!&:;!,-!V&^8;52:-!"CC@-!0')!123)!24!:&7K1&3!'85721?!9233)9782:5!8:!;29KI):78:<!56)98)5!;)938:)5-!01):;5!8:!>9232<?!i!>^23K782:!"BA.P=B/-!W')3;2:+! D-! W-+! W-! j&:<+! &:;! ]-! ]-! 0)J*5(K1?-! ./""-! ,38I&7)! 9'&:<)! &:;! 92IIK:87?!;85&55)I(3?A! 8I6&975! 24! J&1I8:<! 2:! 712689&3! &:;! 7)I6)1&7)!I2:7&:)! 92IIK:87?!571K97K1)-!>9232<?!3)77)15!"$A""C"=".//-!W8II2:5+! N-! V-! &:;! ,-! V-! 0'2I&5-! .//$-! ,'&:<)5! 8:! ;856)15&3! ;K18:<! 56)98)5X! 1&:<)!)Z6&:582:5-!0')!NI)189&:!c&7K1&3857!"`$ABP@=BC#-!W2()1k:+!]-!.//P-!Y18::)338&:!&:;!>372:8&:!:89')5!&:;!<)2<1&6'89!;85718(K782:5!24!56)98)5-!>9232<?!E)77)15!"/A"""#="".B-!
!"#"$"%&"'(
! "##!

`1!%-!19422!@%'';-,1%4!R&;'.A+!Q<%'%R?!GPB"FO"="FPO+!8,D&4,)! a+)! Z+! K2124A%-)! E+! K2124A%-)! T+! $12<924)! *+! E2;)! ,-.! $+! a&D,4+! O7""+! *QTC#B!D%'2<&',4! 2>%'&1;%-,4?! R2-21;<A! ,-,'?A;A! &A;-R! D,`;D&D! ';^2';9%%.)! 2>%'&1;%-,4?!.;A1,-<2)! ,-.! D,`;D&D! @,4A;D%-?! D219%.A+! *%'2<&',4! /;%'%R?! ,-.! Q>%'&1;%-!OGBO6P"=O6P5+!89;2A)! I+! ,-.! 8+! 8A<9,4-1^2+! "555+! _,-.A<,@2! A14&<1&42! ,-.! S;%'%R;<,'! <%-14%'! ;-!,R4%2<%A?A12DA+!$<;2-<2!OG#BG5P=G5#+!89%D,A)! I+! Z+! ,-.! J+! J+! _2--%-+! "555+! /;4.A! 2`12-.! 192;4! 4,-R2A! -%4193,4.A+! E,1&42!P55BO"P=O"P+!89%D,A)!I+!Z+)!Q+!J+!/%.A3%419)!0+!J+!b;'A%-)!C+!Z+!$;DD%-A)!c+!T+!Z,>;2A)!*+!*&A<92)!,-.!_+!I%-4,.1+!O77"+!Q<%'%R;<,'! ,-.!2>%'&1;%-,4?!@4%<2AA2A!,1! 2`@,-.;-R! 4,-R2!D,4R;-A+!E,1&42!F""B#66=#G"+!89%D,A)!I+!Z+)!C+!I,D24%-)!0+!Q+!T422-)!*+!/,^^2-2A)!_+!J+!/2,&D%-1)!d+!I+!I%'';-R9,D)!/+!N+!E+! Q4,AD&A)!*+! N+! Z2! $;e&2;4,)! C+! T4,;-R24)! _+! V,--,9)! _+! V&R92A)! /+! V&-1'2?)! C+! $+!J,,4A>2'.)!T+!N+!*;.R'2?)!_+!*;'2A)!*+!C+!f412R,=V&241,)!C+!8+!K2124A%-)!f+!_+!K9;'';@A)!,-.!$+!Q+!b;'';,DA+!O77F+!Q`1;-<1;%-!4;A^!H4%D!<';D,12!<9,-R2+!E,1&42!FO6B"F#="FG+!89%D,A)!I+!Z+)!C+!N4,-<%)!,-.!J+!a+!V;''+!O77U+!0,-R2!4214,<1;%-A!,-.!2`1;-<1;%-!;-!192!H,<2!%H!<';D,12!3,4D;-R+!842-.A!;-!Q<%'%R?!g!Q>%'&1;%-!O"BF"#=F"U+!89%DA%-)! Z+! *+! O77U+! Z212<1;-R! 192! 2HH2<1A! %H! ;-14%.&<2.! A@2<;2AB! ,! <,A2! A1&.?! %H!<%D@21;1;%-!S21322-!./-'!,-.!0123,'+!f;^%A!""FBF76=F"G+!
References !
!"#$!
`)*! a)*74'+! U-! "NF#-! K)>&7! 74546(&*)5&8*! 89! 585)'! '&>&7:! &*! (8:_;&584:-! ]8;6*)'! 89! 534!C(46&2)*!H8:_;&58!L8*568'!C::82&)5&8*!"=Q/.-!`)*!`)'4*+!b-!"N$#-!H86>38'8B&2)'!?)6&)5&8*!)*7!S&753!89!428'8B&2)'!*&234-!%34!C(46&2)*!1)5;6)'&:5!NN=QRRGQN/-!`)*746O'&95+! H-! C-! )*7! D-! A8*:)67-! .//Q-! D8;624:! 89! ?)6&)5&8*! &*! 28*:;(46G7&45! c"#1!4*6&23(4*5=!)!(45)G)*)'<:&:-!d428'8B&)!"Q$="$NG"F.-!`467e+! ]-K-+! b-! C64'')*8+! L-! 1;()+! )*7! U-! H&2f-! .//R-! K8'4:! 89! 4*785346(<! &*! *&234!7&99464*5&)5&8*! 986! @)''G68''&*B! 7&*B! @445'4:! VL8'48>546)=! D2)6)@&7)4W! )'8*B! )*!)'5&5;7&*)'!B6)7&4*5-!U28'8B&2)'!U*58(8'8B<!Q.=#00G##"-!`&58;:4O+! A-! H-! "NN0-! J4<8*7! B'8@)'! S)6(&*B=! 428'8B<! )*7! B'8@)'! 23)*B4-! U28'8B<!R#="F$"G"FR$-!I)'5346+!P-!K-+!U-!A8:5+!A-!L8*?4<+!C-!H4*M4'+!L-!A)6(4:)*+!%-!]-!L-!J44@44+!]-!H-!g68(4*5&*+!d-!a84B3GP;'7@46B+! )*7! g-! J)&6'4&*-! .//.-! U28'8B&2)'! 64:>8*:4:! 58! 6424*5! 2'&()54!23)*B4-!1)5;64!0"$=QFNGQN#-!I)664*+!H-!D-+!]-!h-!a&''+!]-!C-!%38():+!]-!C:346+!K-!g8\+!J-!a;*5'4<+!,-!J-!K8<+!H-!P-!%4'946+!D-!]49928)54+!A-!ad428'8B&)!"0N=.FNGQ//-!
!"#"$"%&"'(
! "#$!
`11'X*! +,! MF0&`11'X*! .,!=210a('X*! O,! -5F<6*! 2(<!b,! +,!=6()'1120,! ?@@#,!9D2(5')! 06! 0D'! '3'N20&6(23! 3&7&0)! 2(<! 'Y0'(0! 6I! )G'C&')! 12(5')! 2))6C&20'<! ;&0D!C3&720'!CD2(5',!PC6365>!3'00'1)!QE""LQK""WJ,!%&3)6(*! O,! +,*! .,! MF0&`11'X*! +,! MF0&`11'X*! 2(<! b,! +,!=6()'1120,! ?@@$,! -(! '3'N20&6(23! )D&I0! &(!4F00'1I3>! )G'C&')! 1&CD('))! 2(<! C67G6)&0&6(! 2CC67G2(>&(5! 1'C'(0! C3&720'! CD2(5',!M36423!9D2(5'!S&6365>!"LE"Q$LK"QQ$,!%63I*!B,*! /,!-,!9213'06(*! 2(<!9,!=210a('X!<'3!O&6,!?@@A,!R'(!>'21)!6I! 'YG'1&7'(023! 2(&723!&)606G&C!'C6365>,!_F(C0&6(23!PC6365>!?LE"$K?J,!!

!!
!
!
"##$%&'(!
!
!
!""#$%&'(
! "#"!
$%%&'()*!
$%%&'()*! "+"+! ,-./0-12345! 6784429! 1:.;/7<! -5=! -11:8:>-2345! 6?-@@/=! 1:.;/7<! 1:.;/7! 40!7A/13/7! .3195/77! B-7/=! 45! 35=3;3=:->7! 35! 29/! "CDDE"CDC! 6-<! -5=! FGGHEFGGC! 6B<! A/.34=7+!(-2-!I-7!A44>/=!04>>4I35@!29/!/>/;-2345->!@.-=3/52+!!
!""#$%
&'()*+*(
,-../0
1234(05
6-716(/
8(/3596
:;.75(
!915616(
8/0(6<2
816(/8(:
=50:45
(575=:1
2/36>(7/
?50(:3
@(-..5
0(A/-3
@:0256(
:3@(575
=:12/3:
7(5B153
1(/8(
A-;A7
5A55(6.
5C256(D"
#$
%&
'(6..*E(
23(1<5(F
:31:A0
2:3(G:3
45*(
(
((
!
"#
$
%#
&'
('
)
*
"%
%
+,
-
".
%/
,)
$
*
#.
0%
%
1
2
2
".
%/
,)
$
*
#.
0%
%
3
&"
4#
'(
,$
#&
%"
5'
"$
'6
%
72
"8
("
6%
%
!
"
*
9:9
%
#"
;
<
=
%8
,$
:(
*
"$
8"
%
($
'"
.4
#&
%
%
#"
;
<
=
%8
,$
:(
*
"$
8"
%
($
'"
.4
#&
%
%
#"
;
<
=
%8
,$
:(
*
"$
8"
%
($
'"
.4
#&
%
%
#"
;
<
=
%8
,$
:(
*
"$
8"
%
($
'"
.4
#&
%
(
((
(
H/?50(
I..50(
((
H/?50(
I..50(
((
H/?50(
I..50(
((
H/?50(
I..50(
"
()*
&+
+&
$
,-
&'
)J )
999(99
9(99
9(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
().
/0
'!
,/
*1
/0
2)J )
999(99
9(99
9(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()3
#0
!#
0&
$
)
KL(MN
N(9OP
*P(
9QKM*Q(
9Q)L*O(
(9Q*P
(9
)L*O(
9Q*+(
(9)*L
(
9+)*)(
P*O(
(9)*N
(9K
K*N(
L*)(
"
()3
&$
2+2
')
)L(MN
N(9RN
*K(
9+PQ*P(
+QQ*P(
(9+O*O
(9)
)O*)(
9)L+*N(
(M+*O
(Q
MO*+(
PLL*O(
(QN*Q
(PN
R*M(
RMQ*)(
"
()3
45
-#
0&
$
)J )
999(99
9(99
9(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()2
-/
65
/*
!,
!&
')
J )999
(999(
999(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()7
#-
/+
+&
')
+Q(MN
N(+L
*+(
RN*+(
NP*N(
(9RK*O
(9P
K)*R(
9QNN*)(
(++N
*+(
+L+*+(
+LQ*R(
()LO
(O
LP*M(
OKP*K(
"
()+
,/
'&
')
J )
999(99
9(99
9(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()+
,5
28
,0
2&
')
KL(MN
N(PM
*R(
+O+*R(
KLL*M(
(KL*+
(Q
KK*+(
PLR*+(
(Q*L
(
KR*N(
OQ*P(
(9+Q*)
(9QR
L*M(
9MOR(
"
()+
&*
#0
&$
)
KL(MN
N(RK
*Q(
KOM*R(
MLQ*O(
()M*M
(+
)R*N(
+OP*M(
(+O*P
(+
QM*P(
+N+*+(
(9L*)
(9M
M*M(
KO*M(
"
()$
/'
#$
/+
,'
)
KL(MN
N()Q
*N(
QO*O(
RQ*K(
(O)*)
(P
+R*K(
PQO*Q(
(9)KR
*L(
9+*)(
L*K(
(9O)*)
(9PM
)*N(
9P))*P(
"
()$
#-
!2
*#
+,
)
)L(MN
N(9OP
*+(
9+KQ*K(
++M*O(
(PK*)
()
RK*)(
)OM*+(
(9O*)
(
9ML*K(
9+M*P(
(9MK*N
(9+)
P*)(
9)NR*P(
"
()$
&*
28
&'
)J )
999(99
9(99
9(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()$
&'
*#
0&
$
)
)Q(MN
N()K+
*)(
RLR*)(
R+O*Q(
(+Q*Q
(Q
P*O(
PP*K(
(KO*O
(+
MQ*)(
+R)*+(
(+O*Q
()O
R*+(
+)M*O(
"
()5
,'
*&
#0
&$
)
)Q(MN
N(9MP
*M(
9+LQ*O(
9)ON*)(
(9)Q*O
(9)
N*)(
9)M*O(
()R*K
()
OP*N(
+KM*P(
()O*R
(+)
Q*M(
+PQ*O)
(
"
()5
0,
!#
0&
$
)
)Q(MN
N(QQ
*M(
KO+*Q(
M)L*P(
()M*)
(K
P*Q(
MO*M(
(MO*Q
(+
LR*N(
++Q*M(
(+R*K
()Q
M*Q(
)RO*M(
"
()0
&8
/0
,0
2&
')
KL(MN
N(K+
*K(
)L)*M(
))M*P(
()R*K
(K
O)*K(
MRO*P(
(+*N
(
R*)(
KO*R(
(9)Q*)
(9MK
O*)(
9KKR*)(
"
()0
&8
/0
,!
&'
)J ))
999(99
9(99
9(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()'
2*
3/
+22
)
KL(MN
N(9KL
*K(
9)QM*R(
9)KQ*N(
(9Q*O
(9
MP*L(
9++*R(
(9)K*
O(
9OQ*N(
9PM*P(
(9M*N
(9Q
Q*R(
9+M*P(
"
()'
#0
#/
/-
'2
')
KL(MN
N(9)R
*N(
9))L*O(
9NP*L(
(KL*Q
(+
)+*)(
+M)*Q(
(9))*
)(
)KP*R(
9NQ*P(
(9+M*)
(9KM
R*N(
9+NQ*Q(
"
()'
&%
!/
00
,-
/&
')
J )999(
999(
999(
999(
999(
(999(
999(
999(
(999
(
999(
999(
(999(
999(
999(
"
()'
4+
9,
0&
$
)
KL(MN
N()O
*P(
NO*K(
)+)*Q(
(+)*)
(
K*)(
K*R(
(9M*+
(
9RQ*P(
9+R*R(
(9)*Q
(9Q
L*P(
Q*K(
"
()!
/0
0/
'!
02
')
KL(MN
N(9O*
P(
9OK*+(
9Q+*Q(
()Q*K
(
R*)(
N*+(
(L*L
(
9+R*+(
+P*N(
(L*)(
9+M*O(
+O*)(
"
():
&0
;+/
-2
2)
KL(MN
N(R+
*K(
+NQ*N(
K)+*M(
(ON*M
()L
R+*+(
))+L*Q
((
9)R*N(
9+LL*K(
9)PL*R(
(9RR*M
(9)
+N)(
9)++P*N
(
->(3-;
A50(/8(2
3@2=2@-
:76(6-A
6:;.75
@(8/0(5:
C<(6.5C
256(:3@
(23C7-@
5@(23(1<
5(:3:7S
626*(
J)!<1561
6(?505
(3/1(.5
08/0;5
@(A5C:-
65(3-;
A50(/8(2
3@2=2@-
:76(?:6
(A57/?
(153(23(
:1(75:61
(/35(.5
02/@*(
!""#$%
&'()*+*(,
-.-/01(
12.-0/(3
45-16(7
4.-(603
81-(!9:-
6:;(" <=(>
(?(<@(8/
-52A:2.
B(/0:-(4
C(:D-/3
01(7EFG
@(0.5(/
02.C011(
7E"G@(A
D0.B-(
4C(-0AD
(2.52H25
I01(
68-A2-6
(J-:K-
-.(+LM
M9+LML
(0.5()<
<N9)<<
L(2.(:D-
(G0.:0J
/20.(E0
.B-*(!.
01O626(K
-/-(30
5-(0C:-
/(0(J44
:6:/088
2.B(8/4
A-5I/-
(7/-603
81-(K0
6(
/-8-0:
-5(P<<
(:23-6@
*((
(
(
(
(
(
(
E0:-(4C
(:D-/3
01(AD0.
B-(7Q@
(
E0:-(4C
(8/-A28
2:0:24.
(AD0.B
-(7Q@(
!
!
"
"
#$#
!
#"
%
&
'
!(
)*
$+
"
,*
(,
!+*
-,
./
01
!
2
,0
*
!3
45
6!
#"
%
&
'
!(
)*
$+
"
,*
(,
!+*
-,
./
01
!
2
,0
*
!3
45
6!
47
,(
+,
8!
!
!
!
!
9)
:
,.
!
;
7
7
,.
!
!
!
9)
:
,.
!
;
7
7
,.
!
!
#
$%&
'(
!'
()
*
%
R<(
RLL(
)++*+N
(
P*N)(
PS*<+(
P*LM(7)
*MT (
R*MR(
<*RM(
+*+(
<*M(7)*S
@(
#
$%+
',
-.
.)
/%
)<(
RLL(
N*PP(
)*LP(
U*+P(
U*<L(7)
*)@T(
9S*NS(
<*LU(
+*L(
+*U+(7U
*<N@T(
#
$%.
01
23
0(
2)
/%
S<(
RLL(
++*MN(
)M*NP(
)L*))(
)M*L)(7
)*U@TTT
()P
*LS(
)*UU(
)*N(
)*P)(7+
*P@T(
#
$%.
)4
'(
)*
%
S<(
RLL(
9+RM*L
P(
)S*)U(
)S*SM(
)S*RR(7
U*R@TTT
(SM
*RN(
L*<)(
L*S(
L*)M(7)
*+@TTT(
#
$%*
-/
'*
-.
0/
%
P<(
RLL(
M<*)U(
)L*L)(
U<*PP(
U<*UU(7
)*M@TTT
(9P
P*MS(
S*NN(
N*U(
N*<)(7U
*L@T(
#
$%*
)/
4'
()
*
%
+P(
RLL(
+ML*UP
(+
S*S+(
+S*LL(
+S*MN(7
)*R@TT(
+P*P<(
U*))(
R*)(
U*SL(7U
*N@TT(
#
$%1
(0
!'
()
*
%
+P(
RLL(
+<<*MR
()
P*+P(
)P*P)(
)P*US(7
)*S@TTT
(++
*MR(
)*+S(
U(
)*PL(7U
*R@T(
#
$%(
)3
-(
0(
2)
/%
)<(
RLL(
UR*RS(
++*NM(
+)*<+(
++*LP(7
)*+@T(
+R*<+(
U*)N(
R*U(
U*M+(7R
*U@TT(
#
$%/
24
&-
.22
%
U<(
RLL(
9U<*PP
(
U*PP(
U*SP(
U*NR(7)
*+@(
9U*NS(
<*PL(
+*L(
+*)P(7<
*<@(
#
$%/
'(
'-
-,
/2
/%
S<(
RLL(
R+*+N(
+*NN(
+*LP(
+*MN(7)
*U@T(
9)+*ML
(
)*LP(
U*P(
U*)P(7)
*U@TT(
#
$%!
-(
(-
/!
(2
/%
+P<(
RLL(
+<+*+)
()
U*+U(
)U*S)(
)U*UR(7
)*P@TTT
(9L
)*UL(
R*PM(
R*M(
R*SM(7)
*+@T(
#
$%5
)(
6.-
,2
2%
U<(
RLL(
9+RS*P
+(
U<*U+(
U<*P+(
U<*S+(7
)*R@TTT
(9S
)*M)(
L*LN(
++(
+<*U<(7
)*U@TT(
,(?(:D-
(.I3J-
/(4C(6IJ
60381-
5(68-A2
3-.6(4
C(-0AD(2
.52H25I
01(68-A
2-6*(
V2B.2C2A
0.A-(1-
H-16(0/
-(J06-5
(4.(4.-
960381
-(!9:-6:
6(7W" <=(
>(?(<(7.
4(AD0.
B-@X@=(T
7%
Y(<*<PZ
(TT7%Y(<
*<+Z(TTT
7%
Y(<*<<+
*(
!""#$%&'(!
!"#$
%&&'()*+!,-,-!!&./0123!4200.5/6723!42.88747.361!820!4200.5/6723!/923:!;0.<74620!=/07/>5.1-!
!
"#$%&'(!)*+#$!
,%$'-.#!/0123!
4'*)5'((!)*+#$!!
,%$'-.#!/0163!
"7)89$!!
($)8.#!
"$:! ;*)8(7'-*)8!
4'*)5'((!)*+#$!!,%$'-.#!/0163! ?-#@! ! ! ! !
"7)89$!($)8.#! ?-?A! B?-"#! ! ! !
"$:! ?-A$! ?-A"! B?-"A! ! !
;*)8(7'-*)8!! B?-?$! B?-?#! B?-"A! B?-CD! !
;*)8!'<=$+.!! ?-#$! ?-C?! B?-CC! ?-C"! ?-C@!E.F!G!E.9;.0/6H0.!.F4.11!I<788.0.34.!>.6J..3!6K20/474!6.9;.0/6H0.!/3<!/9>7.36!6.9;.0/6H0.L-!!
!""#$%
&'()*+*(
,-./01
.2(3455
2.6/047
8(6947
:(/414
3.096/0
3(67;(
.67;<34
=25(=6
506>.28
(2?/563
/2;(6/(
+@@(9
(816/06
.(836.2
*(A6>.2
8(8B4C
(/C4<C
6D(
E12659
67(567
F(34552
.6/0478
(G.4C2
5(.2H/I(
67;(68
84306/2
;(154>
6>0.0/02
8(G-11
25(50:B
/I*(J0:
B(6884
306/047
(GK5KL@
*M@I(>2
/C227(
16058(4
H(152;0
3/45(
=6506>.
28(C68
(-82;(/
4(0;27/
0HD(3455
2.6/2;(
:54-18
(4H(=65
06>.28(
/B6/(B6
;(/4(>2
(52;-32
;(/4(6(8
07:.2(4
72N(652
(B0:B.0:
B/2;(07
(>4.;<H
632*(J6
>0/6/(80
O2(P(
9267(8
0O2(4H(6
..(8-0/6
>.2(B6>
0/6/(16
/3B28(H
45(>-9
>.2>22
8(G:568
8.67;(Q
(8B5->
.67;(.6
7;<34=
258IR(J
6>0/6/(
084.6/04
7(P(2;:
2</4<2;
:2(926
7(;08/6
732(
>2/C22
7(6..(B6
>0/6/(1
6/3B28(
07(6(56;
0-8(4H()
@@@(9(
8-554-
7;07:(2
63B(.43
6.0/DR(!
(P(EB67
747<S
02725(;
0=2580/D
(07;2?(
4H(.67;
<34=25*
(
!!
((
((
((
((
((
((
((
((
((
((
((
((
!!
"
#$
%$
&
'
(!
)*
+(
,$
!
-.
+&
/
!
0
*1
2
!
3
+4
,,
#4
5
'
!
-#
*6
(7
8
8
!
-#
*6
(9
8
8
8
!
!
"
:
(;
6
!
0
4%
5
<4
##
!
-%
=(
!
>,
*#
4$
%*
5
!
"
#$
%$
&
'
(!
(
@*@@))
(@*@
+@M(
@*@TTU
(@
*V)WX(
@*@WU)
(
@*MMMW
(@
*+++W(
@*@@@@
(@*U
X)X(
@*UX)M
(@*+
XUT(
)*
+(
,$
!
<@*XU)
V(
(
@*@@@V
(@*)
Y+X(
@*@MM+
(
@*TT+M
(
@*X@TV
(@
*TMY)(
@*@@X)
(@*M
TU@(
@*TMWY
(@*)
XUV(
-.
+&
/
!
@*)YYU
(<@*
UT)W(
(
@*+)WT
(@
*@+MX(
@*)+VX
(
@*TV)W
(@
*)UV)(
@*@++W
(@*U
)XV(
@*XVMU
(@*U
WXT(
0
*1
2
!
@*VY)@
(<@*
+)Y)(
<@*V)W
X(
(
@*XUYV
(
@*@++V
(
@*XM+Y
(@
*MY+T(
@*@X+T
(@*M
@UX(
@*MYXU
(@*M
Y)X(
3
+4
,,
#4
5
'
!
<@*+Y@
M(<@
*VWVM(
<@*)MX
@(<@
*+V@X(
(
@*@)@@
(
@*@YXM
(@
*V+WX(
@*+X+)
(@*T
W@)(
@*@X+V
(@*@
XU@(
-#
*6
(7
8
8
!
@*VMUU
(<@*
@M+X(
@*+T)W
!
8
?@
A
@
7
(<@
*)X)X(
(
@*UTW+
(@
*+UTM(
@*@WXV
(@*Y
+UY(
@*UXMV
(@*X
VTM(
-#
*6
(9
8
8
8
!
<@*@XT
+(@
*+)U@(
<@*@W@
@(@*
++M+(
<@*VTM
Y(
@*@Y)@
(
(
@*XYT)
(@*Y
)+)(
@*VMXV
(@*X
)UT(
@*@)VT
(
!
""
@*VUU)
(@*@
TMX(
@*+U+@
(@*@
X)+(
<@*+YY
@(
@*VVWV
(
<@*++@
W(
(
@*++WY
(@*U
VTV(
@*XVMW
(@*)
+MT(
:
(;
6
!
B8
?C
C
D
9
(@*X
X+M(
<@*)YX
U(<@
*)V)M(
@*V)TW
(
<@*VMT
U(
<@*@+X
+(
<@*VU@
T(
(
@*UVY@
(@*@
UTM(
@*XW@X
(
0
4%
5
<4
##
!
<@*@YY
@(@
*@XWW(
@*+@+)
(@*@
T+M(
<@*@TM
V(
@*@+MV
(
@*+MM+
((@
*+@)V(
@*+@VU
(
(
@*V)+)
(@*V
+TW(
-%
=(
!
@*@TMW
(@*V
+WT(
@*)XU@
(@*@
@WM!
8
?@
D
8
E
(
@*@@@@
(
@*V)X+
(<@
*+WTU(
@*V)+U
(@*V
+)X(
(
>,
*#
4$
%*
5
!
@*@WMT
(@*@
TXU(
@*@YWM
(@*+
)X@!
8
?@
7
F
@
(
@*+VUX
(
@*+TX)
(<@
*V+)V(
@*+TUX
(@*@
WWM(
@*+V)+
(@*V
WUV( (
!
(
(
(
(
(
(
(
(
(
(
(
(
!""#$%&'(!
!"##

! "#$%&$'!()$'*!
"#*)&*(! +,,-! ./,-! /,,-! 0/,-! +/,,-! .,,,-! 1,,,-!
"#!$%&'%&()! ! ! ! ! ! ! !M2340;!! I,#K!6!I,IV! ,201!3!,2,4! I,#K!6!I,IW! I,#-!6!I,IV! I,##!6!I,IV! I,##!6!I,"I! I,#K!6!I,"I!7>39ACD?:! ,24+!3!,2,0! I,LX!6!I,IW! I,#K!6!I,IW! I,L+!6!I,IW! I,LK!6!I,IL! I,L#!6!I,IL! I,LI!6!I,IW!Q3D00CD?:! I,#X!6!I,IW! ,205!3!,2,4! I,#"!6!I,IV! I,L+!6!I,IV! I,KI!6!I,""! I,K"!6!I,IV! I,LI!6!I,IV!(=F430=;H!5/8! I,#K!6!I,IV! ,201!3!,2,4! I,##!6!I,IV! I,L"!6!I,IV! I,KI!6!I,"I! I,K"!6!I,""! I,#X!6!I,""(
"#!$()*+*,! ! ! ! ! ! ! !M2340;!! I,#W!6!I,IW! I,L"!6!I,IW! I,L"!6!I,IL! ,206!3!,2,4! I,LX!6!I,IV! I,LK!6!I,IV! I,#W!6!I,IW!7>39ACD?:! ,267!3!,2,0! I,#"!6!I,IW! I,KL!6!I,IV! I,#-!6!I,IV! I,#W!6!I,IV! I,#W!6!I,IV! I,#V!6!I,IW!Q3D00CD?:! ,267!3!,2,0! I,##!6!I,IV! I,#X!6!I,"I! I,KV!6!I,"I! I,#W!6!I,IV! I,#W!6!I,IV! I,#V!6!I,IW!(=F430=;H!5/8! ,260!3!,2,7! I,##!6!I,IV! I,#X!6!I,"I! I,KV!6!I,"I! I,#I!6!I,IV! I,#+!6!I,IV! I,KV!6!I,"I(
"#!-%./++(,! ! ! ! ! ! ! !M2340;!! I,#-!6!I,IV! I,KL!6!I,IW! I,#"!6!I,IW! I,KX!6!I,"I! I,KV!6!I,IV! I,KL!6!I,""! ,260!3!,2,4!7>39A! I,#-!6!I,IV! I,KI!6!I,"I! I,#"!6!I,IW! I,#X!6!I,"I! I,#K!6!I,""! I,#X!6!I,"I! ,260!3!,2,4!Q3D00CD?:! I,K#!6!I,IW! I,KI!6!I,"I! I,#K!6!I,""! I,#X!6I,"I! I,#K!6!I,""! I,#X!6!I,"I! ,26/!3!,2+,!(=F430=;H!5/8! I,#-!6!I,"I! I,KX!6!I,"I! I,#K!6!I,""! I,KX!6!I,"I! I,KV!6!I,"I! I,KV!6!I,""! ,26/!3!,2+,(
"#!+01*20&*(,! ! ! ! ! ! ! !M2340;!! I,K#!6!I,IV! I,KV!6!I,IV! I,K+!6!I,IV! I,KL!6!I,IV! I,#I!6!I,IV! I,#+!6!I,IV! ,265!3!,2,4!7>39ACD?:! I,K#!6!I,IV! I,KV!6!I,IV! I,K+!6!I,IV! I,K#!6!I,IV! I,#I!6!I,IV! I,#+!6!I,IV! ,265!3!,2,4!Q3D00CD?:! I,K#!6!I,IW! I,KX!6!I,IW! I,K"!6!I,IV! I,KK!6!I,IV! I,K+!6!I,IV! I,K"!6!I,IV! ,26,!3!,2,7!(=F430=;H!5/8! I,K#!6!I,IW! I,KX!6!I,IW! I,K+!6!I,IV! I,KL!6!I,IV! I,KV!6!I,IV! I,K#!6!I,IV! ,26,!3!,2,7(
"#!+(3%&()! ! ! ! ! ! ! !M2340;!! I,#X!6!I,IW! I,#+!6!I,IW! I,K#!6!I,IV! I,#X!6!I,IV! I,#-!6!I,IV! ,26/!3!,2,7! I,#X!6!I,IV!7>39ACD?:! ,260!3!,2,4! I,#+!6!I,IV! I,K#!6!I,IV! I,#K!6!I,IV! I,#X!6!I,IV! I,#-!6!I,IV! I,#-!6!I,IV!Q3D00CD?:! ,260!3!,2,4! I,K#!6!I,"I! I,K#!6!I,IV! I,KI!6!I,"I! I,KI!6!I,"I! I,KI!6!I,"I! I,#-!6!I,IV!(=F430=;H!5/8! ,266!3!,2,7! I,K#!6!I,"I! I,KI!6!I,"I! I,KI!6!I,"I! I,KI!6!I,"I! I,KI!6!I,"I! I,KI!6!I,"I(
"#!)/,%)/+0,! ! ! ! ! ! ! !M2340;!! I,L-!6!I,IX! I,LX!6!I,IX! I,K"!6!I,IV! ,207!3!,2,6! I,LV!6!I,I#! I,LW!6!I,IL! I,L"!6!I,IW!7>39ACD?:! I,K+!6!I,IV! I,K"!6!I,IV! I,K"!6!I,IV! ,26+!3!,2,4! I,K"!6!I,IV! I,KK!6!I,"I! I,K#!6!I,"I!Q3D00CD?:! I,KX!6!I,"I! I,K"!6!I,IV! I,##!6!I,IW! ,20,!3!,2,4! I,#K!6!I,IV! I,#K!6!I,IV! I,KL!6!I,"I!(=F430=;H!5/8! I,KX!6!I,"I! ,2/0!3!,2+,! I,K-!6!I,"I! I,KK!6!I,"I! I,K-!6!I,"I! I,KX!6!I,"I! I,K"!6!I,"I(
! ! ! ! ! ! ! !
!""#$%&'(
! "#$!
%&&'()*+!,-.-!/01231456-!
! "#$%&$'!()$'*!
"#*)&*(! +,,-! ./,-! /,,-! 0/,-! +/,,-! .,,,-! 1,,,-!
"#!$%&'()%$! ! ! ! ! ! ! !708592!! ,234!5!,2++! :-;#!<!:-:=! :-#"!<!:-":! :-#.!<!:-".! :-;#!<!:-".! :-;,!<!:-".! :-;;!<!:-""!>?84@AB16! ,2/6!5!,2+,! :-#C!<!:-""! :-;#!<!:-":! :-#.!<!:-".! :-;#!<!:-".! :-;:!<!:-",! :-;$!<!:-""!D8B99AB16! :-;#!<!:-:=! :-;E!<!:-""! :-;$!<!:-""! :-;E!<!:-:=! ,231!5!,2,6! :-#,!<!:-:=! :-;$!<!:-""!)3F58932G!H)I! ,234!5!,2++! :-;E!<!:-""! :-;$!<!:-""! :-;E!<!:-""! :-;:!<!:-".! :-;,!<!:-".! :-;;!<!:-""(
"#!*)+,()%$! ! ! ! ! ! ! !708592!! :-;,!<!:-:$! :-#:!<!:-:=! :-$,!<!:-:=! :-#C!<!:-:#! ,203!5!,2,3! :-$#!<!:-:$! :-$:!<!:-:C!>?84@AB16! :-#,!<!:-:=! :-;"!<!:-":! :-#:!<!:-":! :-;,!<!:-":! :-#"!<!:-""! :-#;!<!:-":! ,20,!5!,2,4!D8B99AB16! :-;E!<!:-:=! :-;=!<!:-:C! :-#;!<!:-:$! :-#$!<!:-":! ,234!5!,2,6! :-##!<!:-:=! :-#E!<!:-:=!)3F58932G!H)I! :-;E!<!:-:=! :-;:!<!:-":! :-;;!<!:-":! :-;.!<!:-""! :-;=!<!:-""! :-#:!<!:-""! ,231!5!,2+,(
"#!)%-.)+)/%&! ! ! ! ! ! ! !708592!! :-;,!<!:-:=! :-;;!<!:-:$! :-;E!<!:-:=! :-;E!<!:-:=! :-;"!<!:-:C! :-#:!<!:-:=! ,23/!5!,2,6!>?84@AB16! :-#.!<!:-:C! :-#:!<!:-:C! :-;,!<!:-:=! :-#.!<!:-:=! ,231!5!,2,6! :-;;!<!:-:=! :-;,!<!:-:=!D8B99AB16! :-#:!<!:-:#! :-;"!<!:-:=! :-;,!<!:-:=! :-;$!<!:-:=! ,231!5!,2,6! :-;"!<!:-:=! :-;:!<!:-:=!)3F58932G!H)I! :-;,!<!:-:=! :-;"!<!:-:=! :-;#!<!:-:=! ,2/0!5!,2,6! :-;"!<!:-:=! :-;.!<!:-:=! :-;,!<!:-:=(
"#!&/'0.1//! ! ! ! ! ! ! !708592!! :-#"!<!:-:$! :-#,!<!:-:$! :-#,!<!:-:C! :-;=!<!:-:C! ,237!5!,2,4! :-#"!<!:-:C! :-;=!<!:-:=!>?84@AB16! :-;#!<!:-:C! :-;"!<!:-:=! ,23,!5!,2,6! :-;;!<!:-:=! :-;,!<!:-:=! :-;E!<!:-:=! :-;.!<!:-:=!D8B99AB16! :-;"!<!:-:=! :-;=!<!:-:C! :-;E!<!:-:=! :-#:!<!:-:C! :-#,!<!:-:C! :-#E!<!:-:C! ,230!5!,2,4!)3F58932G!H)I! :-;"!<!:-:=! :-;:!<!:-:=! :-;E!<!:-:=! ,2//!5!,2,6! :-;"!<!:-:=! :-;:!<!:-:=! :-;.!<!:-:=(
"#!&()(..2&/&! ! ! ! ! ! ! !708592!! ,233!5!,2,6! :-;"!<!:-:$! :-;,!<!:-:C! :-;.!<!:-:C! :-;,!<!:-:C! :-;;!<!:-:=! :-;=!<!:-:=!>?84@AB16! ,233!5!,2,6! :-;C!<!:-:C! :-;$!<!:-:=! :-#"!<!:-:=! :-#:!<!:-:=! :-;=!<!:-:=! :-;=!<!:-:=!D8B99AB16! :-#:!<!:-:C! :-;C!<!:-:C! :-;$!<!:-:=! :-;,!<!:-":! :-;$!<!:-:=! :-;.!<!:-:=! ,230!5!,2,4!)3F58932G!H)I! ,23,!5!,2,4! :-;.!<!:-:=! :-;"!<!:-:=! :-;,!<!:-":! :-;:!<!:-:=! :-;.!<!:-:=! :-;#!<!:-:=(
"#!,.)).&,)/&! ! ! ! ! ! ! !708592!! :-#C!<!:-:C! :-#$!<!:-:C! ,200!5!,2,0! :-#"!<!:-:=! :-#;!<!:-:=! :-#E!<!:-:=! :-;"!<!:-:=!>?84@AB16! :-#C!<!:-:C! :-#$!<!:-:C! ,200!5!,2,0! :-$#!<!:-:$! :-#;!<!:-:=! :-#E!<!:-:=! :-;C!<!:-:=!D8B99AB16! ,23/!5!,2,3! :-;#!<!:-:$! :-#E!<!:-:$! :-#;!<!:-:$! :-;C!<!:-:=! :-;=!<!:-:=! :-#:!<!:-:=!)3F58932G!H)I! :-#"!<!:-:C! ,230!5!,2,4! :-;"!<!:-:=! :-#"!<!:-:=! :-#"!<!:-:=! :-;;!<!:-:=! :-;"!<!:-:=(
"#!3%)41.2//! ! ! ! ! ! ! !708592!! :-#,!<!:-:#! :-#;!<!:-:#! :-;E!<!:-":! :-;=!<!:-:=! :-##!<!:-:C! :-$.!<!:-:C! ,200!5!,2,4!>?84@AB16! :-;=!<!:-:=! :-;=!<!:-":! :-#:!<!:-""! :-#:!<!:-:=! :-;E!<!:-":! :-;C!<!:-":! ,23.!5!,2+,!D8B99AB16! :-;=!<!:-:=! :-;=!<!:-":! :-#:!<!:-""! :-;=!<!:-:=! ,23,!5!,2++! :-;$!<!:-""! :-;;!<!:-":!)3F58932G!H)I! :-;E!<!:-":! ,237!5!,2,6! :-;:!<!:-:=! :-;"!<!:-":! :-;;!<!:-":! :-;;!<!:-":! :-;;!<!:-":!! ! ! ! ! ! ! !
!
!""#$%&'(!
!"#$
%&&'()*+!,-,-!./012314!5)*6!7822091:;84!<7820<!5=!.'6!><0?!:8!/20?;7:!@>3@90@00!5+,-./*!<//-6!</07;0<A!1@>4?1470!B82!017C!914?D78E02!E12;1@90<!1:!;47201<;4F9G!"HHI!JKHI!KHHI!LKHI!"KHHI!JHHH!14?!,HHH!3!40<:0?!</1:;19!<7190<!5<00!M;F-!,-"! ;4! :C0!31;4!:0N:6-!O12;1@90<! ;4!@89?! B170!P020! :C0! <7190D?0/04?04:! 914?D78E02! B01:>20<! ;479>?0?! ;4! 91::02! 1419G<0<! ! 5<00!Q1@90!,-J!;4!:C0!31;4!:0N:6-!M82!B>2:C02!784E04:;84<I!<00!%//04?;N!,-,-!
! "#$%&$'!()$'*!
"#*)&*(! +,,-! ./,-! /,,-! 0/,-! +/,,-! .,,,-! 1,,,-!
!"#$%&'%&()# # # # # # # #M820<:!! ,213!4!,2+3! H-"L!=!H-"K! H-"#!=!H-"K! H-",!=!H-"K! H-HK!=!H-"K! H-HR!=!H-"K! H-HJ!=!H-"K!.C2>@914?! H-,J!=!H-"R! ,235!4!,2+.! H-,K!=!H-"R! H-R,!=!H-",! H-RJ!=!H-"R! H-RH!=!H-",! H-,"!=!H-"R!S21<<914?! ,2/,!4!,2+/! H-RR!=!H-"K! H-JT!=!H-"K! H-R"!=!H-"K! H-R,!=!H-"K! H-RR!=!H-"K! H-,R!=!H-"K!);E02<;:G!506! H-JT!=!H-"R! H-,#!=!H-",! H-JL!=!H-"R! H-,#!=!H-",! ,210!4!,2+1! H-,K!=!H-"R! H-,H!=!H-"R(
!"#$()*+*,# # # # # # # #M820<:!! H-JJ!=!H-"K! H-,,!=!H-"K! H-H,!=!H-"K! H-JH!=!H-"K! H-J"!=!H-"K! H-HT!=!H-"K! ,2..!4!,2+/!.C2>@914?! ,211!4!,2+3! H-"K!=!H-"K! H-HL!=!H-"K! H-",!=!H-"K! H-H,!=!H-"K! H-HR!=!H-"K! H-"K!=!H-"K!S21<<914?! H-"J!=!H-"K! H-"#!=!H-"K! H-"J!=!H-"K! H-HJ!=!H-"K! H-"$!=!H-"K! ,2.,!4!,2+/! H-"R!=!H-"K!);E02<;:G!506! H-"K!=!H-"K! H-HR!=!H-"K! H-JH!=!H-"K! H-HH!=!H-"K! H-HL!=!H-"K! ,2.,!4!,2+/! H-"J!=!H-"K(
!"#-%./++(,# # # # # # # #M820<:!! H-H"!=!H-"K! H-HK!=!H-"K! H-H$!=!H-"K! H-"K!=!H-"K! H-"H!=!H-"K! H-H$!=!H-"K! ,2+,!4!,2+/!.C2>@914?! H-HH!=!H-"K! ,2+3!4!,2+/! H-HR!=!H-"K! H-H$!=!H-"K! H-HR!=!H-"K! H-H,!=!H-"K! H-HK!=!H-"K!S21<<914?! H-"R!=!H-"K! H-HL!=!H-"K! ,2.+!4!,2+/! H-H#!=!H-"K! H-H#!=!H-"K! H-H#!=!H-"K! H-H"!=!H-"K!);E02<;:G!506! H-H#!=!H-"K! ,2,6!4!,2+/! H-H$!=!H-"K! H-H,!=!H-"K! H-H"!=!H-"K! H-H,!=!H-"K! H-H"!=!H-"K(
!"#+01*20&*(,# # # # # # # #M820<:!! ,2.0!4!,2+3! H-J,!=!H-"K! H-"J!=!H-"K! H-JH!=!H-"K! H-JJ!=!H-"K! H-H$!=!H-"K! H-HJ!=!H-"K!.C2>@914?! H-"T!=!H-"K! ,215!4!,2+/! H-J"!=!H-"K! H-"T!=!H-"K! H-"R!=!H-"K! H-H"!=!H-"K! H-J,!=!H-"K!S21<<914?! H-J"!=!H-"K! H-"H!=!H-"K! H-H"!=!H-"K! H-",!=!H-"K! H-""!=!H-"K! ,2.1!4!,2+/! H-HR!=!H-"K!);E02<;:G!506! H-",!=!H-"K! H-"#!=!H-"K! H-J"!=!H-"K! H-HK!=!H-"K! H-"R!=!H-"K! H-JH!=!H-"K! ,21,!4!,2+/(
!"#+(3%&()#
! ! ! ! ! ! !
M820<:!! ,211!4!,2+3! H-J#!=!H-"R! H-HK!=!H-"K! H-H!=!H-"K! H-HR!=!H-"K! H-HK!=!H-"K! H-H$!=!H-"K!.C2>@914?! H-JJ!=!H-"K! H-J"!=!H-"K! H-,J!=!H-"R! H-,"!=!H-"R! ,23.!4!,2+1! H-RJ!=!H-",! H-RH!=!H-",!S21<<914?! ,2.3!4!,2+3! H-H#!=!H-"K! H-"T!=!H-"K! H-"T!=!H-"K! H-"T!=!H-"K! H-"T!=!H-"K! H-"T!=!H-"K!);E02<;:G!506! H-"K!=!H-"K! H-H,!=!H-"K! H-JR!=!H-"K! H-JR!=!H-"K! H-JK!=!H-"R! H-JJ!=!H-"R! H-"L!=!H-"K(
!"#)/,%)/+0,# # # # # # # #M820<:!! H-J#!=!H-"R! H-J$!=!H-"R! H-,R!=!H-"R! ,215!4!,2+3! H-J#!=!H-"R! H-J#!=!H-"R! H-J#!=!H-"R!.C2>@914?! H-"#!=!H-"K! H-HL!=!H-"K! H-""!=!H-"K! H-H#!=!H-"K! H-JH!=!H-"K! ,2./!4!,2+3! H-"T!=!H-"K!S21<<914?! H-HK!=!H-"K! H-HH!=!H-"K! H-HJ!=!H-"K! H-H"!=!H-"K! H-HR!=!H-"K! H-HK!=!H-"K! ,2,5!4!,2+/!);E02<;:G!506! H-H"!=!H-"K! H-HL!=!H-"K! ,2.+!4!,2+/! H-HT!=!H-"K! H-H,!=!H-"K! H-H,!=!H-"K! H-HJ!=!H-"K(
!"#)(,3%&()# # # # # # # #M820<:!! H-HK!=!H-"K! H-H,!=!H-"K! H-HT!=!H-"K! H-HJ!=!H-"K! H-J#!=!H-"R! ,2.0!4!,2+3! H-J"!=!H-"K!.C2>@914?! H-HK!=!H-"K! H-H,!=!H-"K! H-HT!=!H-"K! H-",!=!H-"K! H-"L!=!H-"K! ,2.,!4!,2+/! H-"L!=!H-"K!S21<<914?! H-H#!=!H-"K! H-HJ!=!H-"K! H-H$!=!H-"K! H-H"!=!H-"K! H-HJ!=!H-"K! H-HK!=!H-"K! ,2,6!4!,2+/!);E02<;:G!506! H-H$!=!H-"K! H-HJ!=!H-"K! H-HR!=!H-"K! ,2+5!4!,2+/! H-HH!=!H-"K! H-H"!=!H-"K! H-HT!=!H-"K(
# # # # # # # #
!""#$%&'(
! "#$!
%&&'()*+!,-,-!./0120345-!
! "#$%&$'!()$'*!
"#*)&*(! +,,-! ./,-! /,,-! 0/,-! +/,,-! .,,,-! 1,,,-!
!"#$%&'(%)*# ## ## ## ## ## ## ##6/7481!! 9-"#!:!9-";! 9-"<!:!9-";! 9-=#!:!9-";! 9-=>!:!9-";! 9-,?!:!9-";! ,213!4!,2+/! 9-,,!:!9-";!@A73BCD05! 9-"9!:!9-";! 9-">!:!9-";! 9-=;!:!9-";! 9-=<!:!9-";! ,21.!4!,2+/! 9-=$!:!9-";! 9-=9!:!9-";!E7D88CD05! 9-9<!:!9-";! 9-9?!:!9-";! 9-9,!:!9-";! 9-9=!:!9-";! 9-9$!:!9-";! 9-9<!:!9-";! ,2+/!4!,2+/!)2F47821G!H)I! 9-9;!:!9-";! 9-9"!:!9-";! 9-9"!:!9-";! 9-9=!:!9-";! 9-9?!:!9-";! 9-9,!:!9-";! ,2,5!4!,2+/(
!"#%)+,%&%-).# ## ## ## ## ## ## ##6/7481!! 9-9#!:!9-";! 9-9$!:!9-";! 9-99!:!9-";! 9-"$!:!9-";! 9-="!:!9-";! ,2./!4!,2+6! 9-9"!:!9-";!@A73BCD05! 9-9?!:!9-";! 9-=#!:!9-"?! 9-"?!:!9-";! 9-"#!:!9-";! 9-"$!:!9-";! 9-=#!:!9-"?! ,2/+!4!,2+.!E7D88CD05! 9-=,!:!9-";! 9-""!:!9-";! 9-9#!:!9-";! 9-""!:!9-";! 9-=9!:!9-";! 9-=>!:!9-"?! ,213!4!,2+1!)2F47821G!H)I! 9-"$!:!9-";! 9-=9!:!9-";! 9-"=!:!9-";! 9-9;!:!9-";! 9-9?!:!9-";! 9-9"!:!9-";! ,2.5!4!,2+/(
!"#.-/0,1--# ## ## ## ## ## ## ##6/7481!! 9-"<!:!9-";! 9-=<!:!9-"?! 9-=;!:!9-"?! 9-=$!:!9-";! 9-,;!:!9-",! 9-,9!:!9-",! ,266!4!,2+.!@A73BCD05! 9-",!:!9-";! 9-=9!:!9-";! 9-"<!:!9-";! 9-"#!:!9-";! 9-=;!:!9-"?! ,21,!4!,2+6! 9-=;!:!9-"?!E7D88CD05! 9-"9!:!9-";! ,2+/!4!,2+/! 9-"9!:!9-";! 9-";!:!9-";! 9-"9!:!9-";! 9-9$!:!9-";! 9-9<!:!9-";!)2F47821G!H)I! 9-9$!:!9-";! 9-9$!:!9-";! ,2++!4!,2+/! 9-9=!:!9-";! 9-"9!:!9-";! 9-9;!:!9-";! 9-9;!:!9-";(
!"#.(%(,,2.-.# ## ## ## ## ## ## ##6/7481!! 9-"<!:!9-";! 9-">!:!9-";! 9-"?!:!9-";! 9-",!:!9-";! ,2+7!4!,2+/! 9-";!:!9-";! 9-",!:!9-";!@A73BCD05! ,200!4!,2,3! 9-#<!:!9-9$! 9-=,!:!9-";! 9-,9!:!9-"?! 9-9$!:!9-";! 9-9$!:!9-";! 9-9;!:!9-";!E7D88CD05! ,2.+!4!,2+/! 9-">!:!9-";! 9-">!:!9-";! 9-"$!:!9-";! 9-""!:!9-";! 9-9=!:!9-";! 9-9,!:!9-";!)2F47821G!H)I! ,2,0!4!,2+/! 9-9?!:!9-";! 9-9,!:!9-";! 9-9<!:!9-";! 9-9,!:!9-";! 9-9=!:!9-";! 9-9=!:!9-";(
!"#',%%,.'%-.# ## ## ## ## ## ## ##6/7481!! 9-=9!:!9-";! 9-=?!:!9-";! ,261!4!,2+1! 9-=;!:!9-"?! 9-=?!:!9-";! 9-"$!:!9-";! 9-,<!:!9-";!@A73BCD05! 9-",!:!9-";! 9-"9!:!9-";! ,2.7!4!,2+/! 9-=<!:!9-";! 9-9"!:!9-";! 9-9;!:!9-";! 9-="!:!9-";!E7D88CD05! ,21.!4!,2+/! 9-"$!:!9-";! 9-";!:!9-";! 9-9#!:!9-";! 9-9?!:!9-";! 9-9$!:!9-";! 9-"?!:!9-";!)2F47821G!H)I! 9-=?!:!9-"?! 9-=<!:!9-"?! 9-",!:!9-";! ,26+!4!,2+1! 9-=;!:!9-"?! 9-=,!:!9-"?! 9-9$!:!9-"?(
!"#3)%41,2--# ## ## ## ## ## ## ##6/7481!! 9-9#!:!9-";! 9-9>!:!9-";! 9-99!:!9-";! 9-"?!:!9-";! 9-9,!:!9-";! 9-9"!:!9-";! ,261!4!,2+1!@A73BCD05! 9-99!:!9-";! 9-9=!:!9-";! 9-=,!:!9-";! 9-9>!:!9-";! 9-"#!:!9-";! 9-=>!:!9-";! ,201!4!,2,0!E7D88CD05! 9-"?!:!9-";! 9-"<!:!9-";! 9-"?!:!9-";! 9-9?!:!9-";! ,2.1!4!,2+/! 9-,9!:!9-";! 9-9=!:!9-";!)2F47821G!H)I! 9-9$!:!9-";! 9-"9!:!9-";! 9-=9!:!9-";! 9-"=!:!9-";! 9-,9!:!9-"?! ,26,!4!,2+6! 9-,>!:!9-",!! ! ! ! ! ! ! !
!
!""#$%&'(!
!"#$
%&&'()*+!,-.-!/012345!)!236!5783797:23:;!<29=;1!5;>?;3=72@!A039;11037!26B?5=C;3=D!*!E!$-$FG!:H;:I738! 901! 5J2=72@! 2?=0:011;@2=703! 73! =H;! KL;5=MNC06;@! 1;576?2@5! 09! L0=H! L?CL@;L;;!5J;:7;54!J1;5;3:;!236!2L?3623:;-!
!! ! "#$%$&'$! ! ! ()*&+,&'$! !
-.$'/$%! ! 01#,&!2!%3,3/%3/'! !45,6*$! ! 01#,&!2!%3,3/%3/'! !45,6*$"
+,(-./0./12(! ! $-$$"! $-O",! ! N$-$$#! $-O#.(
+,(-12&3&4(! ! N$-$O.! $-.#"! ! N$-$$"! $-O,F(
+,(5.$#3314(! ! N$-$$P! $-,$P! ! N$-$FO! $-POP(
+,(36"&%6/&14(! ! N$-$##! $-QF$! ! $-$$"! $-"$P(
+,(317./12(! ! N$-$,O! $-F#$! ! N$-$,O! $-FP$(
+,(2#4.2#364(! ! N$-$OR! $-F$P! ! N$-$$F! $-ORO(
+,(2147./12(! ! N$-$Q.! $-Q##! ! N$-$P,! $-QRQ(
+,("/60./12(! ! N$-$OQ! $-F,#! ! N$-$OR! $-F"$(
+,(/1%#/6/&14(! ! $-$$#! $-"#Q! ! N$-$"O! $-,."(
+,(4&7-#3&&(! ! N$-$,R! $-R".! ! N$-$OR! $-F$#(
+,(4./.##$4&4(! ! N$-$"P! $-.$O! ! N$-$OR! $-F$Q(
+,(0#//#40/&4(! ! N$-$,Q! $-R.F! ! $-$$#! $-"RF(
+,(81/93#$&&(! ! N$-$$O! $-O.O! ! N$-$,O! $-F#P!
!
!""#$%
&'()*+*(
,-../
01234(0
35-675(
89(:3;
30/6123
4(<1;3
/0(=84
365(>03
41?71;@
(7A3(>0
353;?3
(89(B-.
B63B33
5(1;(B8
7A(CDE
EFCDED
(/;4(G
HHIFGH
HD(
57-4J(>
301845(
8;(7A3(
B/515(8
9(78>8?
61./71?
(K61;3/0
(/;4(L-
/40/71?
(73.>3
0/7-03M
(>03?1>
17/718;
M(.3/;
(568>3(
/7(CHH(
.(/;4(
)HHH(.
(B-9930
(/03/5N
(/;4(
6/;4F?8
O30(K98
0357M(5A
0-B6/;
4M(@0/5
56/;4(/
;4(7A3
(,A/;;
8;(%1O
30517J(
&;43P(
89(6/;4
F?8O30M
(!N(93/
7-035*(
Q35-675
(5A8R;
(?80035
>8;4(7
8(7A3(B
357(
.8436(
K1*3*M(R
17A(7A3
(68R35
7(?8003
?734(!&
S?NM(53
63?734(
908.(?
8.B1;
/718;5(
89(O/01
/B635(>
0353;73
4(1;(7A
3(7/B63
T5(A3/4
1;@(61;3
M(/7(7A3
(917734(
;35734
(
5>/71/6
(5?/63(8
9(6/;4F
?8O30(7
A/7(./
P1.123
4(.843
6(>0341
?7/B1617
J(K533(
!>>3;
41P()*G
N*(U/6-3
5(5A8R
;(1;?6-
43(>/0/
.3730(
3571./
735(980
(7A3(419
9303;7(
O/01/B6
35(/;4
(1;980.
/718;F?
0173018
;(5?803
5(K!&S?
N(89(B3
57F91773
4(.843
65*(V;6J
(5>3?13
5(>0353
;7(1;(/
7(6357(G
+(68?/6
17135(1;
(B87A(5
7-4J(>
301845(
R303(
1;?6-43
4*((
!
!
!
"
#$
#%
&'
&$
!&
('
)%
#'
&(
!
!
!
!
*
+,
+-
.)
%
#'
)-
!/
#$
)#
0
.&
(!
!
1#
2
3
4-
+/
&$
!/
#$
)#
0
.&
(!
5
++
3
2
&(
(4
+6
46
)'
!
7,
&-
)&
(!
"
&$
)+
3
!
82
'&
$-
&,
'!
*
&%
,
!
*
&%
,
9
!
:
#)
2
6#
..
!
7.
+,
&!
;
<
<
!
7.
+,
&!
=
<
<
<
!
!
>+
$&
('
!
7?
$@
0
.#
2
3
!
5
$#
((
.#
2
3
!
!
"
A
8B
-"
"
#$%
&'
(&
')
*
$(GHH
IFGHHD
(F))G
C*W(C
+H*W(
EHC*X(
++W*D(
)ID*I(
F(
(CGGH
*I(C
C)I*H(
CW)X*+
(
F(
GH*WX$
$
CDEEFC
DED(
G*H(
X*C(
F(
F(
F(
F(
(F(
F(
F(
F(
GH*XG$
"
#$+
),
&'
)*
$(GH
HIFGHH
D(XI
)*E(
F(C
HW+*G(
FCHID*
W(
F(
GCD+*H
((F
CECH*D
(
F(
F(
+CGW*D
(
CX*+G$
$
CDEEFC
DED(
H*G(
FH*I(
F(
F(
F(
F(
(F(
F(
F(
F(
))*CX$
"
#$*
-.
&*
-+
/.
$(GHHI
FGHHD(
FC)X*D
(FCW
C*G(
F(
F(
F(
FID*G(
(F(
F(
F(
FXC*C(
D*CX$
$
CDEEFC
DED(
F)EE*I
(FIW
)*X(
F(
F(
D+*C(
F(
(F(
F(
F(
F(
W*WW$
"
#$*
).
,&
')
*
$(GHHI
FGHHD(
FH*W(
H*W(
F(
F(
F(
F(
(F(
F(
F(
F(
)G*H+$
$
CDEEFC
DED(
FWEI*G
(D+
*I(
F(
F(
DH*G(
F(
(G+)
*W(
GEW*D(
)HX*E(
F(
CX*+X$
"
#$0
'/
(&
')
*
$(GHH
IFGHHD
(FH
*)(
F(
F(
F(
F(
F(
(F(
F(
FC)*I(
F(
GH*EC$
$
CDEEFC
DED(
GC*I(
F()
IH*+(
F(
FWIX*D
(
GXD*I(
(F(
FXDW*G
(F
IIE*X(
WCH*D(
CI*+H$
"
#$'
)1
-'
/'
2)
.$
(GHHI
FGHHD(
H*H(
F)*C(
F(
C*E(
FC*H(
F(
(F(
FC*W(
F(
F(
GE*CX$
$
CDEEFC
DED(
XH*+(
+XX*I(
FXDW*H
(FGX
H*)(
F(
DD*X(
(F(
)XX*)(
CEI*W(
FCGD*E
(
GH*WX$
"
#$.
2,
%-
+22
$(G
HHIFGH
HD(G
WH*H(
FEGH*+
(FIEX
*D(
F(
F(
C+I*E(
(F+HC
*W(
FXEH*)
(
F(
F(
CX*+X$
$
CDEEFC
DED(
FC+CH*
W(
F(
F(
F(
F(
)D+*C(
(FXDX
C*D(
F(
F(
CCWI*+
(
D*CX$
"
#$.
&'
&-
-3
.2
.$
(GHHI
FGHHD(
GWI*H(
FX+W*X
(FWW+
*G(
F(
)G)*G(
F(
(F(
F(
F(
F(
D*CX$
$
CDEEFC
DED(
FE*W(
F+*C(
F(
C*G(
F(
F(
()*D
(
G*E(
G*E(
F(
GD*WH$
"
#$(
-'
'-
.(
'2
.$
(GHH
IFGHHD
(FH
*W(
F(
F(
F(
C*)(
F(
(F(
F(
G*G(
FC*G(
GE*EX$
$
CDEEFC
DED(
FG*+(
F(
C*D(
F(
F(
F(
(F(
F(
F(
C*C(
GW*DH$
"
#$4
)'
5+-
32
2$(GH
HIFGHH
D(FE
H*W(
FIX*)(
F(
FE+*I(
FIG*I(
CCW*)(
(FCXG
*+(
F(
F(
F(
CX*+X(
((
CDEEFC
DED(
H*G(
F(
F(
F(
F(
F(
(F(
H*+(
F(
F(
)X*)E(
!
(Y(,A/;
;8;FZ
13;30(4
1O30517J
(1;43P(
89(6/;4
F?8O30*
(
!""#$%
&'()*+*(
,-../
01234(0
35-675(
89(:3;
30/6123
4(<1;3/
0(=843
65(>034
1?71;@(7
A3(/B-
;4/;?3
(89(B-.
B63B33
5(1;(B8
7A(A157
801?/6(C
DEFFGD
EFEH(/
;4(
?-003;
7(CIJJK
GIJJEH
(57-4L(
>30184
5(8;(7A
3(B/515
(89(78>8
?61./71
?(/;4(6
/;4G?8
M30(93/
7-035*(N
35-675(
5A8O;
(?80035
>8;4(7
8(7A3(B
357(.8
436(C1*3
*P(O17A(
7A3(68O
357(?80
03?734(
!&Q?HP(
5363?73
4(908.
(/(?8.
B1;/718
;(89(M/
01/B635
(>0353;
734(1;(7
A3(7/B6
3R5(A3/
41;@(61;
3P(/7(7A
3(917734
(;35734
(5>/71/
6(5?/63(
7A/7(
./S1.
1234(.
8436(>0
341?7/B
1617L(C53
3(!>>3
;41S()*
IH*(T80
(9-07A3
0(?8;M3
;718;5P
(533(!>
>3;41S
()*+*(
!
!
!
"
#$
#%
&'
&$
!&
('
)%
#'
&(
!
!
!
!
*
+,
+-
.)
%
#'
&!
/#
$)
#0
.&
(!
!
1
#0
)'
#'
!/
#$
)#
0
.&
(!
2
++
3
4
&(
(5
+6
56
)'
!
7,
&-
)&
(!
"
&$
)+
3
!
84
'&
$-
&,
'!
*
&%
,
!
*
&%
,
9
!
:
#)
4
6#
..
!
7.
+,
&!
;
<
<
!
7.
+,
&!
=
<
<
<
!
!
>+
$&
('
!
7?
$@
0
.#
4
3
!
2
$#
((
.#
4
3
!
!
"
A
8B
-"
!
"#$
%&
'%
&(
)
#(IJJ
KGIJJE
(GKEUF
IJ*D(
G(
D*J(
G(
J*F(
G(
()UEV
EE*K(
)+EF+
E*V()
)EK)+
*I(G(
FE*KI#
#
DEFFGD
EFE(G+
+VV)E
*D(G
(G
J*)(
D*I(
G(
GJ*K(
(IEIK
)+*F(
)JEKJ
E*D(I
FUUKK
*F(J*E
(
D)V*UE
#
!
"#*
(+
%&
()
#(IJ
JKGIJJ
E(
J*F(
GJ*U(
G(
J*U(
G(
G(
(G
(
G(
G(
G(
DIK*)F
#
#
DEFFGD
EFE(
GD*+(
GJ*U(
J*U(
G(
G(
G(
(J*
E(
D*J(
G(
GJ*)(
DJJ*)J
#
!
"#)
,-
%)
,*
.-
#(IJJK
GIJJE(
G)*K(
G)*V(
G(
G(
G(
G(
(G
(
G(
G(
G(
I)*++#
#
DEFFGD
EFE(
GI*J(
GD*D(
G(
G(
J*V(
G(
(GV
*F(
G(
G(
J*E(
UK*EF#
!
"#)
(-
+%
&(
)
#(IJJK
GIJJE(
GJ*+(
D*F(
GD*I(
GJ*K(
J*K(
G(
(G
(
D*U(
D*J(
GJ*K(
V+*++#
#
DEFFGD
EFE(
G+*F(
DD*D(
G+*K(
G+*U(
G(
V*)(
(G
(
G(
U*I(
)*E(
))*F+#
!
"#/
&.
'%
&(
)
#(IJJ
KGIJJE
(GUF
*E(
G(
G(
G(
G(
G(
(VJ
*I(
VJ*D(
G(
I*U(
)D*FE#
#
DEFFGD
EFE(
G)*+(
G(
G(
J*K(
G)*J(
G(
(U*
F(
I*I(
G(
I*U(
UU*)K#
!
"#&
(0
,&
.&
1(
-#
(IJJK
GIJJE(
GD*D(
GD*+(
G(
G(
G(
GD*I(
(G
(
GJ*V(
G(
GJ*E(
KJ*JE#
#
DEFFGD
EFE(
GD*U(
I*K(
GI*D(
GD*K(
G(
D*U(
(G
(
)*)(
D*K(
GD*)(
UE*VU#
!
"#-
1+
$,
*11
#(I
JJKGIJ
JE(
GD*+(
GV*J(
G)*F(
GJ*E(
GJ*V(
)*E(
(G)
*)(
G(
G(
J*F(
KK*F+#
#
DEFFGD
EFE(
GU*F(
G+*)(
GU*I(
G(
G(
)*D(
(GV
*D(
G(
G(
G(
)V*+K#
!
"#-
%&
%,
,2
-1
-#
(IJJK
GIJJE(
I*)(
GI*D(
GD*+(
J*I(
G(
G(
(GJ
*F(
GD*U(
GD*I(
J*+(
D+F*FD
#
#
DEFFGD
EFE(
GJ*U(
GD*)(
G(
J*K(
J*V(
GJ*V(
(G
(
G(
G(
G(
K)*+V#
!
"#'
,&
&,
-'
&1
-#
(IJJ
KGIJJE
(GJ
*V(
G(
J*V(
GJ*U(
G(
J*U(
(G
(
G(
J*I(
GJ*K(
FJ*V)#
#
DEFFGD
EFE(
GJ*E(
GD*J(
J*E(
J*V(
GJ*K(
GJ*V(
(G
(
GD*)(
G(
G(
F+*IK#
!
"#3
(&
4*,
21
1#(IJ
JKGIJJ
E(G
U*E(
GK*F(
G(
GI*D(
GV*F(
G(
(GK
*+(
G+*D(
GV*D(
G(
))*KK#
#(
DEFFGD
EFE(
I*+(
G(
GJ*+(
GJ*V(
GJ*U(
J*+(
(GI
*)(
GD*K(
GI*D(
G(
EF*+D(
!""#$%&'(
! "#$!
%&&'()*+! ,-"-! ."$/! 012! ."3(! 45676849! :0;<=5! >?=01! @! A)B! 41! 86;;=1! 50?8;=5! 012! 7C68D49!EC09746107461!E0976C5!>FB!E6C!G<?G;=G==!50?8;=5!07!=09D!547=-!
!"#$%% !" &'()%*+,% &'-.%*+,% /%&'()%*+,% /%&'-.%*+,%&C=12=5!! "H! IJK-L!@!L-MM! I"-"H!@!"-JH! "-#"!@!L-#J! J-#"!@!"-MH!NC0O4;P1!! JL! IJ,-,H!@!"-""! "-MJ!@!"-KJ! L-J3!@!L-MK! I"-"H!@!"-HK!Q0;;=!! K! IJ3-KM!@!L-K#! L-ML!@!L-H"! "-J3!@!L-,L! "-M#!@!"-JK!';!&<=C76! JL! IJ3-LK!@!"-#3! IL-M,!@!J-HH! "-"H!@!L-3$! J-#"!@!"-$J!R0?6147=4C<! H! IJ3-M"!@!L-MM! L-JM!@!"-"M! "-33!@!L-KM! "-#H!@!L-KK!&=O0!SG4O0! "H! IJ3-H#!!@!L-,J! L-JK!@!L-KJ! "-HH!@!L-MM! "-LM!@!L-H,!!
!""#$%&'(!
!"#,
%&&'()*+!,-J-!T=5<;75!6E!0! ;41=0C!?4U=2!?62=;! >VWWB!055=5541X! 7D=!C=;074615D48!G=7Y==1!7C68D49! 149D=! Y427D! >A'%9B! 6E! G<?G;=G==! 58=94=5! 012! >0B! 761X<=! ;=1X7D! 012! >GB! 7D6C0U!Y427D-!>0B!
0"1$2%$33$4#5% 65#"78#$% !6% #"98:;$% <)<)7$8=% >?@A-:BC$D% >?@A-;EE$D% $<)<)%% #"*17=C9=87! I,-K#K! J-H3J! I"-M3$! I$-M,,! I""-#K$! ,-L$3! L-$$,! L-""M!ZD6C0U!Y427D! "-LKJ! L-3,K! "-H#,! L-KJK! IL-HLH! J-,,,! L-$L,! L-LM,!Z61X<=!;=1X7D! L-"#J! L-J"M! L-#H#! L-"MM! IL-$"L! L-MM,! L-,##! L-,$M!!
F8=2B7%$33$4#% G8D"8=4$% !@% <)<)7$8=% >?@A-:BC$D% >?@A-;EE$D%A8=94=5! L-LLL! L-LLL! L-"",! L-LLL! L-,LH!A47=! "-J#3! "-"JH! L-M$J! L-J"$! "-"#3!T=542<0;! L-$,J! L-3K3! L-KK,! L-33L! "-J#H!!
>GB!
0"1$2%$33$4#5% 65#"78#$% !6% #%98:;$% <)<)7$8=% >?@A-:BC$D% >?@A-;EE$D% $<)<)% #"*17=C9=87! I$-H33! J-#LJ! I"-,M,! I$-,,3! I"L-HL3! $-KK$! L-$,J! L-"ML!ZD6C0U!Y427D! "-"$#! L-3,L! J-"L,! "-LJ$! IL-,,"! J-3$,! L-"#,! HIHJA%!
F8=2B7%$33$4#5% G8D"8=4$% !@% <)<)7$8=% >?@A-:BC$D% >?@A-;EE$D%A8=94=5! L-LLL! L-LLL! L-"LH! L-LLL! L-$HJ!A47=! "-J"L! "-"LL! L-M$L! L-J,L! "-"3$!T=542<0;! L-$$H! L-3KJ! L-K3M! L-3,K! "-J,K!!
!""#$%&'(
! "#3!
%&&'()*+!,-$-!T=5<;75!6E!0!;41=0C!?4U=2!?62=;!5D6Y41X!7D=!C=;074615D48!G=7Y==1![!149D=!6:=C;08!012!24EE=C=19=!61!761X<=!;=1X7D!G=7Y==1!58=94=5!804C5-!)(\!L-L3!2=167=2!41!G6;2-%
0"1$2%633$4#5% 65#"78#$% !6% #%98:;$% <)<)7$8=% >?@A-:BC$D% >?@A-;EE$D% $<)<)% #"*17=C9=87! "#-,MK! ,-J,,! ,-""M! "#-H#L! K-LHJ! JK-L,$! L-LLKJ! L-LLL$!Z61X<=!;=1X7D! IH-,#K! ,-LJK! IJ-$3$! I"L-""L! I"H-$L$! I"-M3M! HIHKLH% HIHKLK%!
F8=2B7%$33$4#5% G8D"8=4$% !@% <)<)7$8=% >?@A-:BC$D% >?@A-;EE$D%A47=! "H-HJH! ,-,M,! ,-3$L! L-LLL! "J-L,$!T=542<0;! H"-,K,! H-3M3! "L-LLJ! #-$33! "J-H$$!!

!
!
!
!
!
!
!
!
!
!
!
!
!
"!#$%&!'()&*+,!"!#$%&!-*./&0,!$12!"!#$%&!3&&)!"#$%&'(!)$%*+,-!.%/0!$!&'11'%!1/!2/#,!3455/67!89:;<=!!!
